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JUj^aJl tjLuibpl : L)J ^al iJI J.^> 


;ti 



ISJ GL^bjJtJLamia-.^jl cUIJ^ UI 



197 ^b^lL^j*!^!:^! III UI $KfJ ||nl l 

311 ^^tl^j^j^ally^Sj^ :ddl UI c j >J\ « giyil l 

217 *b^LflJi j4 3i»iiiau:j_^i ui j.^ aji 

241 & J 2£X\ 0 H* t }\JsLZ2&\Zslc.\:j ^.L^JIJ,^ Ali 

255 ^LmlJ Jj12II ^^j^L^lI Jj12I1,> ^jUJI J,^ Ali 

277 JUifliyi^j-^^Lijl J^ill 

505 SjLj^LwajIJLJ dJUUI J-^iJI 

515 ?,4LJl U j-.ljJI J^ill 

J27 g^Ul : j-Ac ^^UJI Ji^nll 



1— a JSj ... A.UJI 2 A , „la ^ t_j|_JL£ Ijuk 

SJl^-"i i ii a djLvl jojJujj jJjL»j il i*I_jjjJI 

2 " mlaJ I (^3 ^jj^JLI Jlj_uJl ^ iSj-^Laj 
Ljj>3 «LiLiJIj 2 ^ ,„>LaJI j4 jv iL-t-a jaJj(JI 

2_3j «J, | 2 < j j U (j! uaj Jlj loJI djl .SJljJ—C 

4_l3 Lj^tj jJI u * j j U 11 jJLjlJI I 2_ljI mjyi 

LujjJ J U3 »Lj3 J (_P-!1 d_3j_*J,l l( jLuii^l 

IjLijv LvL>oj Lili 1 1 j t2^.j^ .".U SjjJaLLll 

. 2j|_gj j^lc. ^1 Jl*j Lojj dj|_Ju joliLtlu 
dJtJLj «UjjLoj dL».j i_aJJJ,l Luacuaj Ijuk 
d j d ii mlflll (jj/jlju^a (j-a |ju-p i«lj_>JI 

(j-L2_iLoJI d t j j Ml d n i ,i^La i^jjj isUuj^Jill 



jjlij V yjJI 2jeUI djn,,ilnll diloj^lj t ^sj 

ij djLj_JaJI ^sJLc 4uLuLscJ d SU" U jL^aVl 
.d_itL>J.I dj| j_&Uij djljoj 



I 



J-ilj d SULi-aj d n i ,i^La (j-JLill joj iJalj_2. 
d liajUI 3l_j_>JI >a-uaj» (^1 Jj^sj i Sj La >■ jj| 



#1 




(OuulgSJI <i.n ujJLa 



<JLlj 4 a i nl Ali ^jjl "i I jLal iij n r . . j-IL<j_a (__>^=lj *— J >-ul <jj 

(jVjLaJjj (jljjL»jj d A i ..lAllj j<sJL»JI (jl i_ I i «i U j i«Ljj_u!llj ol j i'<iLj^Jlj 

(3^- I «i i»JU>.| ja^-ij i Lfclj_c jni^iiil V <laL£Lj_a 3jU>-j ^J-j_a_iJ 

i—sLLaJtl sLajLi. £LL>-jJI j A i i "i i_3<}_<-uj . Ajljjiajj J-^-^l (j-C- (Jj-*-*^ ffl*^ 

Li-i5L<u < a-L^ Lil j i n A"i (jl ^jtVi 1 1 "i 4 _ !T IlII 2_3j_»JLI Aij kit Sjuju>. ,jjujiI (j^. 

li-lj" mi U I i ni-tej <L<!ujL*jj <4-±£ Lijaj (_gjJI j<sJL*JI ^ija ua ^(jA'i (jl j uu II (j^tj 
Ijuk (^ (JSLjlII Loj^-j (jlU i a j-ikj isljLji (j-a (jjj (j" II I J_i I (j^-<U V (_gjlll 

i-ilj "i mi U (jjt>JI ^g^l j a (j-u (Jj-Sj-l!! 3JjI t a jlj^i (j-a i_ajjl,l ,Lsj Vj 
'3jjj .^>tl <LjjI^>. Uli (jl ljl£J-a iSJjJl£. Ljljj (j-a ^ ^ »j .Utl ££jLvaj 

,jje-i LUSLaJ ' *j £ LiJ j i " flj (j I »^U" , ,," » a U 3jj_laj d 'a I U/- | ,Lj_j»j 

p b» r- \ m^jJI cU LlqJx £-aj i<LsL-a i—aJLuj C ^J-S (j"'j * >J p j a * (jl ^ mi i II 

(JLjtAIl 1 tlaju ijoJLkJI tiJIi ( _ ;r 3 Ljji^vj "J^J j 1 'Tj 4_uLvuJ^I LujL a >■ «JIiLlLjo 

.jLp£.1 JSLl jjJl». La j^»j| MjjJI 

* * * 

<Lij|j ijjLjJI jalj|jXJI «Ljj_j_3 jaJLc i (j 'i J' aji (j^JJ *— S«J o^J-C- .J-9J 

t_jjJLj,t_! '3 j aU 11 3_3j_*Jtl cj! j i ..L <-ul *Lu SjLcJ (^ Sjuju>J1 3 j A m IA1I 

juJjlILjj d n i nlAlL) (^j-jlII *1j-jJ1 f^>-jj (Jl a ~>Jtj ^J-tH^W O^^- 3 'J^jusIj 
(j-a ..mJj^>.VI <_uj_»J1 Sj I i <~i -»J I t_tjlj^>. jjLjji (j-a (__)lLa1jjkj t g. I jj mJI (j,!^. 

*1j-aJ1 ^JJJJJ jjm n (^ Lia- ^jajji 4_<-uLu-uj CjjjkVj (jaiij i_jIjT 

J^JJlL-uI (jlc i—aJJJLI (J-a-»J I j-A (_y3j • 3 A miI Atl (^ jl jaJL»JI (^ (j^ < s~> < s~> •>■"' 1, 1 
3jj i ■-— > V 1 d j l-»o (J-»-l (j-a j«JL»JIj d A mlflJI (jlJ pj «i »JI »1 ii "itVI (_ ;r 3~l_La 

'<1j<A"j ,jaij|j£L!l j«JLx.j 3_i£L|_^}LSLII -1^ j a 11 ^JLc (j^j 3JLuaiJ 3_ul j .Ml 
^ oJuj cJila (<u 'S-u^L^Vl f»jl«J1 (j-a ---^lU'.l ^1 formalism 3^,^11 

Ijjt a 1jJ (_^uj m t- aj (_ ;r <-uJLj>. jji La (J^J d uoLc a U II (j mi i tl i a LLaC j 
LuJ^_c. i LaLaj Ljjj_^> (_^Lj3 J Ali j«JL»JI ^j_i^>I (_^-J-^- ;<lj-lLaJJ ^UlLaj J (j mijj 

.(j'ijt 1,1 (_ ;r i-L*JI LULc (j£. Lj^lLaj 

LjS^ilj 5_2j_<lJ.I SjjJij» Lj-Sj jlj-a jjJlSjJI Uj>ll .„V j jjj mi II i_il 1<ll j.i i^>ll Ijj» ^ j-^j (*) 

4_2jjJ,l 4jjJi_LI L^jU>JL«_a Cjj^laj I ^jj a 4 n , n I n Tl (jf CjLuI (^Jl I t'n\\ ^-SJ^J jl ((((jL^uj^U u < j iUII 
. [(jLc^^Ul] 4jL_Lt^L^f ^ia^ljj ^Jj "( m i U l >^ukJI cii^^a Ijuf (j-iJj ^ i JujJtlJI ^jl JLa ^ i "ilr j 



0£0S> JJUOJI JjAjOJ 



^&-Lau>JI *Lal!l u \i 7Ti mX\ i_jLj£JI Ijuk Jj^-Lajl CjL^aJl jiaLj JLl^j 

(j^ i^-»JI d A i .ilAlI (j i jJt (j U i 1, 1 (jl Jaj>~^j ijoJjlIIj <lLjiLl!I 

j-aS JUSj . t_gjj)j uaJI L^Iaj_<ij sUISjlJI ,jjjLjjiI 1 1 jt-i ijj^juM LkjLLcj 

,j-a (jjiLuI ( _ T Ji '(J-^j ^Lhj-j LkLajj LiLcj («J £ *-*i>^ < r , 3^3*' ^ 'S * ' *°J cr^' 
jJaljJI (_lUj.iI J j 7i t "t 4j^_L__j Lij_iij_^>. (^--fcj ni<-jjL^>JI (j U i 1, 1 

J— <kj liLltaL^uJj 4_>.j_-_3j Lj^ n j r I n < h u&J i_jLj£JI I jukj . jjLsjJIj 

(J ! j<s_jjI_j£LJI ja-JLc ^ Lc (jj jlaltil I aLa_> ^JLuaJ V '"'l S-aJI (jl 

k-m inti ( _ ;r ii t^i tl .JjjLlJI ,j-a juV ii U i a V ( _^^JJLc. V ja-JLc. 

■ ^ -i j a j^lc- jlcI i n j j_^>L«J.I j<sJL«l! Mjjti ^jlSj t_jLl£L!l Ijuk (jL£ I oSLa 

t 4_LD^-i2_LI 4jj^_^aJI (J-«-i2J d tia^aLc *j * o ^JUu ^^P-II 4_iJL_uj cUa_L^_^ a\ i^" i nl^g 
(J j ' o I ij * j 2j i— jI jSJI Ijuk ,j-a 1 i-IUa ^Lj j^Ljej i_aJjJtl (jL^j 

^ L^jjjj uoj uaJI 2_ijLail ^jjJJIjformalization a'.jj 

,-,L_L^j |jUx 

^L^-J-aJI j<il*-JI S_al <" i .ilj 1 1 ajjl r i_JL*jJIj i Ml e jufc i £ 1 j's A"i < fij 1 ^ 

L*j£j i<jjL«JI Ljjj_L^ JLh-" (j-s (3^^-^ I n ^ jaj-a^»JI ^L-ujVt LULc ^1 

. ijJj" Ml U I i I 'f- 0 I 7l l'ljij £L^>.|jJ 

Ijuk cL_«_>JI d j rj— aJI (jjjLLnJI Jlj>.| 5UI ^^ajjjj» (jL_? (^S-Ij 

j^jJlj Sjj^>JI 2JLILi SJjLs^o J!uj >Lual cjLjSLJI (jl Jj-aJl (jiLc-j^ lt _jLjSLII 

<— il j i^iLjjJI 4_i La (j-^J j i .i^>LSL!l ^<i_II «J 1 lLIj "i mi U (jjt>JI 

jL^tia i4_fljLa 4£JU 4jJj^/I cGl j i nLml joJLkJI i flx<ajJ LJL>- S -UajJ, I ^^JJ ' a II 

^1 jJilll f_yjs t. juJI LuSLaj tiijjej i^j^-isl ^u-a j^jI^SLII j^aljJlj ^±lj " jull (jji^JI 

^l mJ^Jj 4jj^5cjJI :jui-VI ^1 Sjlujjjl f_yjs u i^iri_i I o^jia 1 1 o^jia mJLi joJLkJI 
ijjj" mi U ,jju>JI jUal >Lo~l tali ■ uJ LkjjjLi cLlIiIjSLII SjjJilllj iSjjJilll 

jol«JI Sjj-c. j j^' I jiSLaj . Lijl 3^>- o'u* ' lS^'j '^J^?-^' '^-^ ' lS 1 -^' 

(_UueJ (j-a (J Jljlo I J-Aj ' LULc <_jL>.j iJ ^£ Ll«_a Li^eJ (.^LI «JjJLojJ J Ljj_jjil I 




p2jlg3JI Xn ujJLa 



di I jj._SJ, i^jlu I <t_j I « jallj I j£U I 4 A lu La » <_j Ll£ i^>j_jj <_aj_ui 
J£LJ «LLc u i r V (J—j-Sj t» ifj ^4 =cjjIjj (<iJL«JI 3 A ml a ^ 2_JLii_a 

L_gj I jjiaj ( _ ;r i ij<sJL»JI A ri a, I (t \ j I ^<sJL»JL jl 4 i> i nl A tLj ^ it a i_i 2_j_a 

. 4jl j ii" i .J. Ij I jj I 

* * * 

<_3Jl^J iJjLuJI jJ^j-u LLi£ <j-"jJ <jtj i_alj.lc.VI (j^. 23-JJlia V (3^Jj 

A i nl A II tJJ £ j I j<sJL»JI (j r-i i ^ V" 1 1 j-j-c. i^jLill j-j^-S (jJI - Ljj-"l La-£ - 

^1 " se j liJJjJ ;^sJ-*JI A A ^ ^ j i c j I jlr CjLjj" <«<j \ «j j ^ jjj 

L<(j (JL jsJj LtiuJ _>>-J-j jaJ LujL». (j.a (j^J .4-4-£j2JJ 4j*IjJs j_L^pJI 

t _ ;r ik La jJlSj i(j iiI i hIj ^-i^aal I jl» >J SjLjJLC Cj|j_a d «i ^.j-lll *t_!Lj>.|j_ja 
ljr £i\j^>*]\j l _yui\j j IL LiJUj^jj ipl t->" mJLl (_Jjl_^a_S_! i£LJijLLa-aj 4_Z_i_3J) 
^»La1 iXa-tJlj JLj uca-uJI ^j-a JUj_a (J-?*' (j-* w ' *^ I a K <L>.jl mi II 

■» I j i "j SjLifu^JJ Sj j)j i X d_aj CLtjL£ d Ijl^ ( __ > lLAlj_ii ^ » ' aj *L?J^-^' 
lillj ,£fjL2JI ^Laf Sjj_^aJI J-ai£j ^£3 '( J j Jl i' o'^^i' e»- 3 ^ThLH 1 -" LjjI iA> 
■ " ' j S -i a Jj^LijI ( _ ;r a Ijuk j^scJj i_aJJJtl (j I ~- \l ^ Luj_aj V n a ■ u^l I 4j| 

L_ikl JLC I a (j^i ii>-*^' iia^>JI 2_Ls~j ( _ ;r ic ' t-iii a j-£>J idil jJI ( _ ;T ic 

<l! j^iij <_L>3 !fs-IL*JI Siaj^i. ^,1^ (<d*JI 2iaj^i- V «(J J)>>-J V 

Sj<sIljlj£LJI d A i n La :^a^3jJLI Aju^As 

(i "i II cLul—llJ La (jl . ((jjuul^SLIl)) ir^ a d a ^^a LiLo Lj£La3 JLSj 

2 j a i»l iJlllj) SjoJ^C (jJolj^a ^1 U ir^U Sj^j>.J ^1 jLflJLiaVI (jjl 2_Uj_«JI 
(Jl fl-j-3 mi jj i^i 4_uj_«JI uliLilJI,! I U i 1 1 I jLjfc l-^-*^!^ S j j U a. j 

>Lj_i£ icL£uljSLII *Lj_LAII icU_*SLII «Lj-iAIl ijoSLIl >Lj_ij3 '.jolilj^UI >Lj_ij3 {jc 

djl ir-i^/l 4_lit_u^aJ d_uj_«JI ^^3 ^LiLl «LSj^/I ( _ ;t Jjlaj Lj_jT J»aj .tU_a^»SLII 

La i La ■ oJlJ .«jl J_io» '^-'-^^ *LaJ$ (Jj Sjj-iLsol Ci i n jJ (_^JI «j<u-iljSLII)) 

d a K jjs (j-ajllt ^jLilb (_3a_tu «jolilj^» I U i r-i L I *LijVI jl Ijuk JLaj 

. Lj3l n'fniaj «guantity 

(j^>. tiaa (Jjtl i ii "m joJj lOa^vjJI (J^ (jna jj_a^/l LlAsj i I L^SLoj (JiULj 
jf 3 j al «Jl - 2_«_>JI SjjJujJI Cl\ seila uaJ.1 (j-a ^j—nJI Jjl 2 Ll J-^=J 
^a i3j_j3 (Jj^ i Luk J)j_j Lj_ iia « ^ iujLjSLII IjUk L^_i j^i-j-J (_^-II — J i ■ ■■ LaJI 



£-_-J I l» t-i" i .il 4_ll J i^i j . (j r-i i K-i V "r U j-J-C. ^-Jj-*.! ££jl__U 4_»-j_a __jj_>. 

4Ll_3 __l»l m "i i ,il j_a t<— il -- 1 t-i i r-> t, 1 iJJt, (j_a (JSJ 1 l_4_!>l o I J-> ^j-C J-jl ri a 

^L-b-Mj Lg_uj_*_ — j-i- -* jl >_u r n t — _?JJJ O - ^ -_L-*-IL*> i^ a d < i ?i j t 

.«jolil^SLIl» (jLlf-- idjl 1^ -'l I «J I S\ (_-_- 

<___• -5a.$-*-a j-_> L4-0 j._-> I < I JL£>. J L__S j l_La <_s __£J I I j__ (Jj™*-*-- ' ---J 
}____l^_i (Jj£~! _)l 3-^ ^ 1 ' 6 T*^ Ij-flJ J-aLjj . ja-»-j._<-a <__L___ ~-lj_i-l 

(jj._SJ I - La i ■■ I j I (__._ 4_uj._*J I 4_3 1 I 4j a_g__u Jl—i—a-'- _______ Lj— a Lij j 

^J\l S", , ,,V I (_jj___. l_g_*_a L_t_«_s 4_iJa__a ___!_> _-J-l 4_i__>JI (____ t (^jj. ui t J I 

jaJI c (jL-j .4 j «i i "J I j (_U-J_1____XJI j jjt-ia-J S---Jlj Lr^J— --^ JU> •»* **< 1 1 J 

' a ■ ■■ I j (^____iiT u L» j (_gjJI — 4__j.___a ^_ a La i a a ^ j 2 j j tali II — li I j ua Ljj.- I 
Ju_i__ (2yLui.*w ''■■La J-*!^ <SLtxJI (_--* i—i-- 1 ! _>■-. £_sl_u — jJLj 

j._U___J.I jLLaVI Iju* . S j I i^i -»JI jal»JI jj_ (3^. ^j-aJI i—oVl 

+11 __L___Lj.lt ^.».Vwl 

J «> ■»■ I (__._uj.-a Jl xJt-a . J — (_yJ LJ I ja-il»jlJ j-J j JJ 2j._> LSJ I 4__a L>J Jj-J 
_lj__ g_a_--f . J 4_____l__l ja^u_SJ <j_a_j jsLji_^? .(^A-V - ^VA) 

4___<_U oLj-^LjJI 4____al_ fu-»___J ,(UV' - n -A) <__.lj_.Vl 

_L_j _ulj_ijJ i_>L__- 4_a_»-j_ <___> L__a __lj____i_M ^Jj-b 4_uj._«JI 
O^Mj . (^Jj.jSuiil OJ~^' *— ' J '" " "^ J-^kj i « Cj I j i <i Ljj. J I Jja^l» 

(jjijjj j Lj_u I £-a I * I Jl-«.-C a_i_a-C. > Ljj._i_i2.lJ _ Lj_l_ I 4_i_ L_ 3j~a 

4_uj._*JI 4_j_j_[il (__JJ «j<j__Ij__I| 4_____1_S» ja-ia__J (___3 4_____l_iJI ja__u__J 
jjna 4jj !____>. 4. a (j t ^-JLl-JI Jjj-a-JI 4_l . (j_ij_^j I _)^JJ 

_____ 4_a— — j.— — • 

_rtJ j j I — - * 1 1 jLj__ L_ j__ _ b j _*l ij-jijiJI 4 a ...I 'a ___L_s I gi^>-l 

4___ Jj-i (_gjiJlj __LuL___Vlj j_jijiJI _nj ^a___JI i-jIjj i(ai»ilj 3._i___l__J I 

.4jj.__jJI L^__Sj._^ 4_>j.j_a j-L_ul 4_l 
4 1 1 nl i .i t "I j" i a LilL j_C i'i tl (j I -'l _dia- -* . . .(Ju-3 (j-aj J— »J (j-aj 

(Ju>.| jj-a i__j_L>JI L_JL^_>J iSj_3aJ,l L_^jj_so 4j_l_.j i4_5a_ajj,l 4_Sj_*J,l jaJLc 
(jj-lll j<s-1J__j (___ _>_5j__JI jJLjJI »1 ii "'i -Mj i4_i_ij_»JI 4__l ii "itl 4_*__jj >ljj| 

4i__l__JI cAi-a _j 4jIjl_JI j_U-_ .(__jj-«JI l?jL_J_ 3j_i_>JI 3_L_>_Ij Sjuj_>JI 



(OuulgSJI *«i.,n ui,l,9 

j' 

j-Aj^j (j I j-^>.jjj .4 A i nl Atl jl j<sJL*JI i4 < j U" i n 'i I a ua In 




(jSLa-i i,J^_«JI IJl^J jL>- jLik (Jj^sIj ■ t-^ >■ tLcj 

1 _5 <-^3 1 JL. >] (ji ^^Lc SjjLa J J i "l i .i d ri i ii Iriti 



,<_jbSLII Ijuk 4^}Li. 
3 <i ml£ =] LljvjJj; o" uuVI ^ 2_ukl jJI 2_ajVl 

^ j^vi o? ^ ^jt ^ - ( * } >*xi 

— L^JL^Jo j<sJL*JI t _ ;r i d i ii lAtl Cj^LaLill dus 

^ Jjlj j-4 La JS Ji^-MJ 4-ajLoJI i^Lc ii cMI ^ (*) 



4ji_a (J-a^eJ t i ^\ 1 1 4jjI^>. 



(OuulgSJI <i.n ujJLa 



f * 1 

JjHaj ■ j» j 't I (_gjljJ t<Lol JG i n a ^JjL^a (JJJ (j-a ^ ' CjLaJjIjLJIj CjLlLlSj^UI 
sLsLvujIj oljLa jJL (_gjJI jal»JI ^LjclI i rVi^'i (jus. IjLJjLsoj i*L*-aL>. «Jliljjj 
(jjl (j! VI I i jlr (_>ujJ iJJLiJI Ijuk 'L^.ljj u&lj • (j j-J i 'i a J-J-C. l_o-Jtj 

(jjj-iLa j-j-c. I uajj f<^jl VI i4_a£Ls- j-l^l <JIa>. j<uij ij^IjlUI (jj^£LHI 
I i ilr j» j_2j jlZJ i I i ilr jjfc ^<sJ ^q olr j V ij^LAJI J}L>iJI (*J t^-^- 

CjjLs. (^3 S_ajVl 2-^ajjf Jlj>u j! jSLaj t 2_iJjJlj dlAJI JM-Li *ljj La 

j^a ^jj/lSJI ^LaiiaVI 4jJ '.cGJVjij olj-i-a J£ ol i<~ i ul (^jlc dJLJI J-a.f Jaju j<J 

<-Hj I j i'^LjjJIj Jj La * 1 1 Jj i 3 j^a d j i nL^/^/l ^_al«JI (jiu-jj tbjLiiil jjJ 

2_lL«j(JI 2_l^xLlII (j^a 2_j_3jjtil 2 liJUj c^jIj i I j_$J S^^pJ^j . »Lj3 j riil j 

3j-al_iJU ^JIJ j' £j£j ' "*y\ ^j*"** (^j-aLiJI jLjILaVI LU j i ma * La-a ( LaLaj 4jLucaje.a 
d uufcjJI tLiLUj SjjJaJI 1 1 .i jjLuijLi (_Ltcj (_J jJI ' . >lj ta usVI i f I * c £Oa ij&^jjj 

£jj_L!l L*l!j (Jj i^il ^ " Sj i_jLj£UI I juk j_a Ij_j_j_£ 1 c 1 U*a j| 
t _ ;r 3 I l^ijI (Jj i Ja.2 'a CjI j JsL^JI tjr ^ q ih t '^JJJJ ^= tl^i? 

(JjLIjj 4^^-11 cjLj^ h itl (_5-3j ij<iIlj|j£Lll «Ljj_^3j d j j i n_Lll cjI j i nL^ul 

^1 Uiitl (j^JJ njjljjJI (j-a £_a-£j . CjI aj i ii-^JIj »1 i^iAtlj OJ^' J 1 ^ "ij La 

JlSJ . I ijjlr i_JLiiij 4jjjj^iJI u jji JlLa i 'K aj ( ii_jLj£L1I (j-a jjs-VI 
JjjG (^.a Cjjj_j>.| 4 'i j < a 4_j_aJL_<lj ^ d U i nljj (^J^-LaJI ^1 i<*i j ~ ml 
d_! (_>utj V JJUe ,_L^ 6^-*! Cr^ J '^ ^tl Lg_jJ| JaJlJ ( _ ;r l!l jaljl j£L!l LSLjjLCj-a 
(jLLa-tJI i^LLa-Lll I jjk ( _ ;r 3 (^J^- L^Jj^S i ntl (j^J j<sJ Cj L j < i /t (j^a 

^gjl j a j_a d A inlAtl |^jl_j_a ^ol i^i" i«lj_i^ j-J-^l i<l ^> " "ij (_£ jJI 
J^Li. isLjjsjjJIj <_Sj_j_Laj Ja 2 3 d K ~<\\ oJUk (_L>- ^Lj_<La ^V 4j»_olaJI 
3 jl j ', II . 4-»SLuS[j ^jLljj 4_u^a ua seJ CjVL*_a 2Jjjj_a >j j -~- 

I ijjlr d " i^ij'g fsl«JI ja£^-f ^,121 i^jLJ.1 :2IaL^_JI ^Jss SjLc. «^^ii 

^'Xl*j U-i^i j! Vliu Paradeigma (^jU^JI J^>Vl ^» siji-L» 2uK Paradigm (ojjIjLJI (*) 
<Gf Ujj j it-nll ^ ^jLijVI (ri>aJI fy-^bW^ Jj^aatlj -pattern 



\;0"" ' 



,_jj_i_4-> AjjjjuJa ^j-l^jjJj ' ciJj" mi 1,1 (jjuJI i. i j"" i nj (_^J La Lu 

jjj-^-j <-dj " "i 1,1 ,jji^>JI jijjl^ (jt^-J ^ ' " ^ cJsjJI 'tlr 1 -*— * 

jsjLjJI ij<sJL*-II (jl J-jso lj£L*j .<LLa S J «i " i .i a 4 i_i < a 4j A mlfl «£f.sL_a» 

t4 A j<i mi l.5JL*_a t t «i U 4_*-a J^jcj ' *LjJ) > ■- — v T t sU-jljj». ,j-a 

.j<jJL*JI (j I j mi j 1 1 (j^ej LU £ L<u i h 6 LJ j i .i flj (jl ^.jU" i n j 

3»JjU <_lL] <_J jjJJ J i^l* 2_3jJLaJJ 3 ri ml'g j^JI Ijuk J£ mJ-SjJ j! (1>SUj Ja 

(jjtj I «.Lu ij < litLi J $ mi ~* L&ljj (j I ^jU" i n't LiiT ^l--». iMjjjj V SjJsIjJI 

. L}J jaL>JI t_u&Lc. ^^3 ,_p3^>JLi (j-l U mi i a JljjV 



i^jLjJI ,jl ,„'i>Ll i^jLtJI j! j^kAH common sense i<) j i A U m-usJI (*) 

^<*J*_fci,l» ^ -J^J tiiljj .^>l » n -> -! M-uLill O^i ^iij " ui a tiiljJ < aUj U3^-^ ^-^L-*J' i n" j 

i jj^j .3_aLS m-oLui Lfti pil mi U f Ij^'j '"'lu a "'^ j>*j< mt^- Jl i « " i "VI ^ 




^Js (ij-^-VL jf -J a ,.,Vl ^ ^ L_£ 

ijr Li\ Joj (j-^» '• o" j!>i>^ cAhP* "M"^' 

^jl Lj|» it_ilj_>JI Jlj>.| (jLi Ja^>JI ml jJa 

:<_u.»j| j U;tl jL^.^**^ «Pan jL *Lbf 

Lijjjij t;r -&j iJj_2_>JI j diLiLiJI 4_$Jl ^g-a "j (jL> 

CJ1-». (jL£ ^LlIl-lJ . I— 1J I n j l_!jLJ>- ,Jj 



j-* S-!>-"' j' Ui- 5 j^ 3 gJ' j' Cr^ j^J 'V- 1 -^' 

j jUl ,.tVl pl h 1,1 0 U mil («JLjJI Hades (*) 
(j! ■■"ij - njcLaVl cy> 'j » 'Lyjh 3* '.'^ Cerberus 

jljjaJI JL>-f JjU- lijj i^j-ojjL* uln,„ll joJLtll (jJJ £>J>!I 



-«J u' 



Oskar Seyffert, The : .„jl. 
Dictionary of Classical Mythology, Religion, 
Literature and Art. Gremercy Books, New York. 

.[OU^U.1] 1995. 

(j! .U^M jj .ciLiLiJIj ^jl j-JIj .1 j i^ill 4JI jjk Pan (jL> (**) 
^lil I ^ o , „j ^jj^cJiJI 3_ui1j Oi^h 1 t_) "j M , '^ _a 
Jia l_SjL*_U <j_a j ^ m j^yjj^-sEjJI ^Ldl q] t _ ? JI SjLil ■ » j i^ » 

. [(jU^UI] jLCk.VI Clli 5 ujiill ^1 i.l w,-ill 'U! 4_i^JI2j Ls 



4_ulUI LiJiLfl Lij^a /u*iS_i5 





p2jlg3JI Xn ujJLa 



lj i n n'l CjJlj>-j i4_jjj_i]| i_3jjjJoJI ajui Jii-a 1 j_a (_u ml t\j£ji,J . ' (jJ-^ jl J ' "'H 
.oLujl j| JljJljSJI i a i n>Lt ^U" i n I pj (_£jJI ijaJUJI (JjjjLj>JI JJu^aj CjJ£j icdliiSi 
4 ii i n^LflJI jj_a p<j < j a » J t4 ii i n^LflJI VI Ij—iJsL». (JjiJ . LlL*-3 Lcl_o-IL>-l 

.(_La jj_a I JljI Ojjjj pj La SijjtJ, SJal jj <lj£.j jo^jLuj iJaljJL-o ^^L. (j-LajLuJI 
i^Jl_u>jjL> ^fl 'n I i<Ljjj_)_£ l_$jl :i. ~ij -v l S(_p3jVI JSL<I/ La i a JljvIj Jl—u 
OuL^ L*jl_fl3l 15 i iiVI ,j-a JjJljlJI IjLfls ^Lj j<u -q slj-tA f d T** 1— a-Lu 

(j nUjl^lj— <r i j "w lj . L < _ L a^ > . I (jjlr I (j I ^ti" < n I joJ ( _ T li I (_p^>- ' L*-jj-<-u j-iLno 

loLila V LULc jj jJlU m£ja oJflj i3jl-U 4j <jSLIj ijaSb j-iij (^3 (jjSLIl (jl }LiL3 
d < i'r-iL>. (_£j_j>.| SLljv 4_aj (jlj n_£j^>.| <JLiLljL£ I <i IjjJI jj j ui jtl (j I (_^>- 
t<— > 1 a j m> I (j l-^ljaa SjjJI dj C.ii i^j JlJLs ^jjj_lj_3jJ La I ^ j^Ialll 
. d j i'r-iLjj (iLjj_Li!l (j^-i'j^ (jlj jaJLtll joSLso jljx.VI (jl ^a < n il Cjj^c.LU£ 
( _ ;r jjjLj>.j Sebaji LllC I aJEJ jJjaJlJj Jjk 5(_y3l j i>iLjj OjII : Cjjj-C. Ll_i3 Jl— <-u 

. I - I i a C I LLa (jjj_u^ '■ »1 i »1 ( _ r Lc i_i-i^.| 
p * a a t t Jj^&Js3 Cjjsjlg 1j_a> ^Lj . JjLffcjVLi Cj^ ♦ mij i Ijuk J3)jjLjj_u1 p£ l£J-^' '-*' ' "I 
^jJaj ,j-a d_>Jt i l-i<i "II jlj .jiiKl (j-a Jjl ^**^ (j n t-ijj <i (j^J . «Jli^Lal— ULi 
Sjj ui j II liilLaj d jj-^jJI i_3jLjtil OJLA J-"-*^ iIjSLaj» i—sLual La (jLcj_ui idSLjjjJLI 
Lajlj JJjI (jSH ^jU" i.i I La ir^ 3 CjJja .«S^, U V a (jr^' f' • 1:1 ^ 1 11 ^ ll)^' 

i uli jLa—fljVlj iOjj_ju L_Lj>.jJj_iSjLll OtJvlj (^jJI i_i^aSLII (j^. ^Jj_j^a.|j 
jnt jtl Cj-jIj . jja^ILa j-J-C. i_La_c-a jjs jaJ^LHj Lti«_>u q\ (jSLaj (j^. iii-r jtlj 
. Jjl joJ .«ScL^JVI (j^. IjLaj» pukjL>.| jLui . p(j-r"n j^>-VI ^^«jtlj p i . . m 
Uir^l (J ^al£o.| .^."i aju i_uj>.j-1!I CLiJ-i*^ '(jjlj T " ' "I (ju SJaiiJI o Jlj* Joc 
( _ T »3J ajljji 5Lj IjJj^sIj p ^ XI i3.iL>. CjIjjLii^ Lva l^_jjLiijj ^^SLI 2_Jbia i_flSaJ dil_p3 
La (jLcj—ujJ '"ilsjj jSl Cjj^ CjLl^^L>.^I Qjj£'Si Oj-a .dil_lL>.VI ^>!aJ 

.«AjlLus <_o.L^3 jl Jl^c <d«Jj i^jjjj <bl)) (j^Iji ^^"Ka i n .j-aVLi I jJoL>.| 

^1 t^jl j ■ n 'M ^}sj^ t ^- LA s-t>^ 'e^^l- 4 LiL^^ l^-^' ^jL-t^iiJI Lethe ^J^i (*) 

i n \\ a 4jV tuLalj i n ^^JL. (j^-LiL^aJI ^_ut_ulaJI djLtjj^LiJI ^<utf jj-a ^nUjj 7? <a_Q jLlIcI (j^l^j (**) 
L&JL>-! t4 \ (i U II ^5jJI ' "'l J ' ta " 5 " 3^-3 (j ii i ii I 4_JjjJI 4jjJaUI ^-^3 L^jJI SjjJI 

^S^u ijl-^- (j-l^. .«t^JJLill J-L^JI Oj^a C^-jia ^J-j-" 4jjJi_Lll ^jl JL5j^ ( L>" J. ' ^ >^ ajljLt^f 

4 Al ■ n 1,1 j Sj-t^mi L^jlj^laj N i^t'^ iSjJJI OjSjl ^JjLlI ^-uo^-a i_jLjSUI I Jl4 ^Is^jlIj 



(jjJ-9 <>-*Jjl j-la .(jVI L-j-a-v (j-*j I j-£ji)J c_---.Li--> (jL>-l» }L-L-) CxLl_uI 

U l L t ii-a (j_a CjIjjI (j-_a 'm i-jjL_*-l!l (JjjJa (j-C <L«_LjJaJI JJ-C. j i i n t _>*->J 
Ijjj -Sj-JJ^ *Luij| (*-^ (j- 5 -^ ' u-tl I j-_Jj 'J--^l (j^- 1 f 1 -' (jl 'L-tj-i-- ^Jiir" . uj LJia 

• ijl ojjlI! Jl; J-aj (jjjja-jJ iLl3jL*_a ja^i 3-1 j < m Ju>o IjLt, 

^Lul p i ii^ La-L u> . ijCajjjLj-yi (^ (JllIjLl LaiTLo Lc-Lu L«J-3 j»jl«JI i2j|j_l jJi! 

jo^-Ua-tj . 4_<-uljjJJ 3jjJ_c alt _3_ILl1 i fri i'itl Cjjj^. Lj_^3 

^1 t-i 1 'n 1 (j a « J 1 I (jl VI '.<Jlsl_j_JI jl i_JaJI jl LloJs Ljj_U OJJ-i-Tj 'o " J 1 "J 
'UJ 1 a ' a * "' a ^1 '^yj- 5 Ij^L&j i^sJL*JI j_&jj>. jl (jJjLjJlj 1 1 (j mi II «LtiiljJiJ 
l_Lj_3 d ^ < .i^LaJl tJX^>- '. Lu Cjl>. (j-IiJI 4l«JJI ( _ ;r ji I o I "1 a LljjJs (j_*£La jjfc di! jj 
( _ ;r lil Cisj t "<ij .<A 7i ii i'itl (j-o <Jl!jj^><J jJa ( _ ;r 3 d iil o ->J,1 (jj_i_*JI (jl . (jj idid iej a 

.« Ijuk 1JL0- La Lu "u (JjtAj Lijl JljU» i^LiLa i—kj^l (jl ^1 g^ajua 

,_L%sl . f(_yJu J£ j-jJljj Jlj3 dJajtl!l ja- i -a-i-o (_^ 1 1 iSLfc» ^yjj-js- cdj^sl J 

jl "i i n I tfJJJ-J J-4 (tt^j-a Jlj>-Ij J£ (^1 ja^la J^>.| jJI ^ a "i , nj il_*_a Ljjlj t ■■>■ 

(jjlbe_jj (jjj_uSJI j i<UjjiLii UijL«_a . sGjo* j (j£. "iutjj (_L3j«JI (jL^ I Ju& (^J • JljaJjj 
Jjlj 1 ^ n uiSu , aj ^«J JjJls. (j£. o_aJ .j-ajuj ^jlj-ill j»ji«JI (jl (_j^>- * Ju>3-XI (j^- 

CjLcLo_>JI (JSLuijj .^l^^u) Lt- i -a ^v p > 1 t L*_a (jj i a i a scj 1 1 w Sg] I lj^-)J 

^a t. (^yjl L_ll>. (jj i a al_c I (J-a_«_) '2j)JjJ uaJI t4_ljL_Lj_a Cj^LiLc (j-a 

.(( Lva «LajJoJLl LoJljj (jl 1 <i ^ X a J 3j_iiaJI dll jS^I D jui Jla j^aj '^LjjJ 

.((SJaia (jVI liU jjSL!» i_aLusl j<u kijjIj» j<ukjL>.l i fi" /i\ 

J— Jl S a; (jj^ . n «u V j i«1_»£Lj>JI (JL>-jJI L^jI iIj__lj>. (jj_aijLj 1 n ^» 

.i_3_jjJaJI ajja (^1 J-^-lj I j-* (jLa iL*_a J^Jij LilLi (jL^ i*Luiil OjJls. lilj i^uijIjiSl 

(UjJI (jf LijlJ 1 iflMi"<l j^i :c^jiSj jLIslaI! SjjL>. jV Jkii (j^l Ijuk cjjo. 

Laf 

Jl (jj£LII^ jJaljJI (jl (_,-«-a Ijlj ^eJ .CjJlj». (_gjJI La J->^3jl (.^-SJ V " i»l 

joIjlI Lilia 1 ^ i a ,_)^ i(jlaljl jja^ (^1 7i\\ ^gj a i uj (jl j»" S i"i 1 ti jl <> «_j_Ja.ll 
jjJl_- JJ-i-" (j--. ti-tJt—JL) i j gulJI J j__i_>JL) (J* mi i a (^-1-C (Jfs « (j-L«_a 

(jl£i i-bl J_JI (^ . <b -U^jLiJl (j-uljill Lgjl nj-ul j-aJI 1 (j j <i i .i 'l (j-=jVl (^ ajj n l-i a 
CjI J_) i-uLuil j j-_l>JI (J-ual jj jlj dlljjt mi (j_a 4_L)1 ujj a ajbfs (j___3t_a 4_aJ 




p2jlg3JI Xn ujJLa 



jjJI JjL>. 4jL$-j (j-- 0 J-<-<aJ ' K « ' " bj 1 ^* J ^ " '"' ^ J 1 JJ j-? 1 -^ 

<LaJj_>J,l JjJL^JI (j-LJ <Ijt . .i 1,1 dajJaiJI Jjil_>tj ^2 La (jLcj_tj -jus-T (Jis. 4j| Jj 
j-jlL l*JLj ^Lj 1 4 UT- i n i a 4j*v i ,"i mm (jVlj .3jjL*j-a ip=ljl jJaja ^1 jlju-aVIj 
SjIjV 31 -t— a Ijuk (J-u-jJ I JJ-C. b jjj-i L }L£ .CjI (_£l 5L> LgjiSJ iSJLaJjS-a 

- Jj_>._aJI 4Jjl!j i J q <ll i_aJLi jjal_j]| 4_jl '.j— s-T Jj -ij-fl-II (jl—uij^l 

. jfljS" i n 1,1 Jalju^aJI 1 i n f I j»Lal ^ i j ij — Jl^jlII j»Vj i_i]Li 

^Lj-a-jSLIlj ^Ljj-LflJI Ci alf (jVI .(JjoJss JLal J_La J * d * 4j1 S^^ylLo J_La t^Jl i n*il» 
(jSLj joJj '. I (j i .i ri'i (j1_jlj-2JI (jl-?j "i i"i_) I o (j jl (jl cJLi. LaLc (j-l"i i » j-La 
^yJJ 4j mllb La! iU;'a 4_a.jLJI JljJj Ll^cJjjjI t «Lj-jiJI j Jj *Lj_ajSLII ^Ltlal 
^JJ 1 j i • « 4_£^a-u3^a_a ^1 j mi 1 (^Jl Lfcjij (j5*-4-i ^3 ^ ' " iLjcILa (^yufc ^^ZLS 1 (SJljv^oJI 
(JjL«JI 7i j «ij i^Li~ Jua-lj (Jj-j>- j_La VI I (j "i glj-il/l jj joJ LtiLs <j cjU. 

i U S "i 1" j jJj_2_«JI j— i _ < - T u (_^L! 4_ij t ir-ij (j ri'vj O-Sj ijjj^a^l (^ Ijuk <il!j_jeJ 

.«(jVl Lg-aJLS (^Ja^a tlljJiJJ jj^aVI L^j-uLail 
d_JI ( _j_u_oJLjj jl (jjj jjja lLLujLlI 4_jIj ... Jls.1 _jJI 4jl» ^<sJL>JI «jujj (j^JutiajLj JIS 
(j I i(j_ajLi!1 j mi Jl lujjl ^iSj* ■> jt i n h*w 1 j_a <U Ljj . n " (j I (jjj qm mj^s- J I J i i uli 

.« l(jjlr 4 i>ijS1I j»l£o.l ^SJjJic ^jU" i ."i jlj ajjls-I^iJI d jui I j^jLiij 

U ->u (_^lJI (jjJ.1 (jl» (Ja— fl-jJ tfj-l! i ta ii j "i ml 4il JJ^-JJ 'a JUs-lj j»l— S 

. «S JjJujJI (juljilLj MytajO (jJLa L^j^/ iJaj>JI Sjj« t ii (jJLa cLfljj/^>LiILl 
. (_, ii \°i j ( _ ;r Lil<u (j-a <^J-ilj (jl VI (J-«-flj joJ d"to->.^La (jSLI itfj'i'C i u j JlSJ 
" 4 i j a ' joJ La 4£jJI 4j>-j (_^i^. Ijuk» cAfl 

jail! LJU. SI 

i*l_ui^LI 4 (i j^jJl Sjj ir-itl idj^jJstjJt 3j£Li!l joSLIjic dilaj ^LjJLij i(j^j3j_*j 
i^oJ (j-aj . . LgJ cLoj^ jJI Sjj ir-itlj t_)lj jJI ,j^. «LjejJal jJI Sj£LUI Lil oSjj-al Laiila 
djj^a. JJ^J I— ° (J^ lj-* (J-^jJl «ClL aJLSJL) Ijuk J i r-i "j (jl ,j-a (jjukl s^;^ V 
.«S(jjJt^-ljuJ joSJj(J*j mJJJI LaS ^(jjj^ajjSLIl) (^Ltilll (jjSLIl jj i nrVij jaujjlll 
mJjjj Sjj-^i 5La (JjJulo aJaa-^Laj 1 ijt"n n a 1 1 juk jj . nii" (JjL>.| ^jjCJ» JlSj 
4 yi 4 j i .i i ILj (j^Jj '. Ljj^aJj-juJI (^ «JjIjJI jK^^I ^-flJ (j^a ^Ljj-iuLll J-iaj aJ^LuJI 
J I *Lj3_julII (^ 4 j i n j*ljj| jl£u3^l (jja j-l^l ^g-J-aj (j^aJjuC -^JJJ V i^^^jJaJ-jiT 

sULj^LUI (jl^ Lajjj 'J-^ Ui>** ' ^ J 1 '"'J 

juiJ .«tjpju^UIl cjLuJsLjJI 

— I j'j'l j)S (jl ' 4j^ llLI j_a i*Lj_LiILj LsjJliIi ljr 2jj^L^> (jli? lil . 4 < jll-i 



<j£. 3Jlj».| j 2_aKj tfj-ilu «tijJI Jlj».| Vj) *LlJuVI 2_ufcLa ^1 <_ijJaVl ^jk - La ^jJlcj 
■LS-Jjls (jJJ <L*-J».|j (jjSj j! <jSUj Sjil 4 "K m i a La . (j-^-T (ftlfi. (jJI L^lIjJLs-l (jLCal 
.<U_al*JI JaLajVlj 2_loVI JaLajVI (j£. LjLj».| i iii l& _aJj Ijr^ 'J-d^-^ iJtUscji 
i4_p.LJI ajui (jja (_j3j i uaJU JjL«j i<LLui_a LaaJL. jl jjfc j-aVl jj-^J jl j^-*J J"* 
I j" ■ "lj ' jl jl i3j^Lj-a j_i_o CjI JlJ I jl VI L^j-j ualj lLUaj jSLaJ V jL£ (-3 -lIt 
Jlj3 (jjJajj^ajJ ^\ pl <i"n nVI j-aj t LaLaj i_otita j-aVI jl i^L? 'j^Lj^Ja L\j3j i . diaju 
j_ylc Jaia ^g-il j»l (_>^L>JI ^ <ilr jj j$j5L]Jj^II '-4 *J-^ < r L= ?-*-'i 

4-fl-uaj La sLJaLa (ft^Jj S c (^ jj.SLh.aj V ja^j! . Ljje^m j£j jlj (Jjaja i<b i—ill 
t4_jjj»j>. ojj—us jj CljL£ Lu j t LjlLLs L>. ^ 4_j^_ual j j^a (j_aiajj-JLa_0 

.««llajSLa sCuJI (juuJ jS-!j i<Lu-oJl>. JojIjjJ isLSiljla LjUiA! 
.((Siiliac CjIjjJI mJjJ V IjU,» . (j nt-ijjJLa.j.j i".-rr jl Jl3 Ijij 

^1 ^ .cjLu^LjJI V! c ^ ^UUI ^Ltj Vj L^Lkjf j! JjUf Lf 

ajui <Ll£.Lp jj Cjjj-ib_i£ . *Lj_LAll j-ul jSj jOJjkLia j£. j-jju (jl 4Sj S -k ^ttVi i uJ 

<dja La ^^aij jIj^cVIj oLjJsLjJI (jLiij JLa jua <ul (jAS-l j£Jj iSj^Lill 

(jl &J-JI (jl J ijJaLa (_Li«J i j-* jJI (_y3 <LxjJsl j Sj^S i^J^LLal Jlajjlj a£ nll (jl 

.«SJaiill ojufc (jS <tta i nl'-^f I i aji L)! .SjSLill tfjoi Jlj^Ij ^ jLXflj V 

,jSL! i((«i«JI «Jl^j i-^l mi"<I) I j-p-f VI 3JVj I j 1jjL>. JjlAILi oj^i jlSI» 
JL». Jl^ Loj_2j <ul Jlj-all (jS-ajj — <ifLa I j^cl j jJljj V jJa i ^ S j • j-^-T cjJlj». 

j«J L^jV il_^j <L_lj>.^J,I diLa^LsiJI (j^ ^uij-II i<> aKtl f»<ii 3Lj>.LLa ^yfc .<bjj 

•(jJ>«S»«JI upJI cr^ c^^lj >^ j-^LJI (jpJI ^ JjVl jjjJI l( jjJa VI J>il^j 

i*Lj_LjlIlj CjLljJsLjJIj (jUill jjjk iLj-iiajcjJ gllir^ill £ i-2_uj Sj^L JlJL3 

U V " > '"'ly*'**! 'L^i 1 i^Jj" m' a (_u i .i (jjj (j-a <l i ii n'l CjSjJI Lj^2j (_Lal^ (JjuJ «LlLjlI 
2JL. (jS-<U .4jjjj^3J Sjj^a V 2jjLoa ^1 JjxiLI 2JbLa *i-JJJ-a 2jjL\a (j_a 

L^jl oLuJsLjJI CiAmi"^! . I ji^J i_3pju (jl (jjj (j^a Ljjjj^j LaJL. LuL (jl^ <bV ijjJaiJ,! 
(jj o i 'n a mJ| (j£. <>1S" i .i a i<U^aJLs. dlLa^Lc £-a lUitfa ,Jj (j-LJLa f^yui mJ| J^a J^Lljj V 
i*Lj_LjlII (^1 <>j i nilLi Lal . jSI ^JLi (3iJJ (JLajI mJ| oLjJsLjJLI Jlju j«J (^LILij t JjLj^ja 
j > flil j» 1 mi "i m "i (_Lii j«J (jl tSj^l mil j» 1 1 .i "i m "i (jl LjL^t-a I j j lc CjLj ' S a 

^UjiLUI (jl I / A "O |_»K i«j jJI «Lsujlaj i(jLajJI j (jlSJ,l <U_uJo LcaJeJial LiK . AiIL>iil 
1 (jir j_ljjl1II (j^-aj «IjJj-a Jl«j ^sJ (jj/Lul^ Lj-a Jlj- "i m i (j I (jS-aJ (-3 lII 4 AuaJI Sjaja-^aJI 

.iiJaiS 4j^iJL>- <LuJsbj 4jjjL> CjI j Jj idil aKILi 




(OuulgSJI <i.n ujJLa 



JjLu (J^-l jj-aj ^jTi T) {_j£J ^Lj-j-rill j) Jj-Sj Jjfc» 5l5Ls j<ukjLjvl 

<ls\ j i>>LjJ1 LuiLvul J-cIUj (jl I <jj Ir i^jjjjj^ojjSJ!) (j-al k itl (jjSUI i h irT».| 

.«SjJsIjJL I ^"1 1^ «JiiL^aLjjJI Lj.^ ^Ufi") ^pJI I $ . .iri 'i Siiitlll (j-ui 

ujjLcjJI I i<l_ll J-£jj (j' S-^i (j' 0 (*A>^ Cr^- •^■AJI Cr^J '(J^H" 

Jj^v iiujL>JI (_p3j_jtj (jl (jSL«j IjSLikj . LSj-sj LiibjLs- (jjSLj t; ^L! <_uiJl^>JIj 

(jj ' *"'»_' V ol_L«JI LaJj jl iSj_l>JI 4-iLuJ l_Lo i_ysju II (jl VI ijoJjl!! g j * a 

(jjjISLtjl 4> ;: ? J3 <ftl*ll (jL> (jj*^ 1 'i a~i 1 uJ (jj>^>-^ .g^Ill ^ o mi 1 <Laj Jljlj ,<iJ <G| 

d_j| jl iiJliljjJiJI (jjj-Ia (jc 5LaL£ Vjijj (JJljjJ 4-ilj t j i^nll £jj (j^o La s^uJ 

jnn I" t (jl (j£La_i 1 ^ . ^>»JI CP- 3 ^ j lt* ^1 7~ rt 3^ ^ (j-a j j ^1 ^(^jjlo V 

jaJ^La j_lC. jjfc Laj (JliVjLuJI Sj^alJ^a iSj_alJI,l ojufc i_ukl_LC. cLajjJa 1 nlj'g 

. « cll"*- a (j^J 

dilljl (jl j a^/l La (J^ ilLLcjj (j^a ^£J_ifc)> 1 -r-lla II (jjj jL_i_LajL ^ (JLs 

cJsjJI (^ jLiJ^lj ( _ ;r ^.L>.^l (_L-eJ (_^-^>- I k"i M f_j£J j j-i^aJI ^ (j 1 n m (JjjLlII 
(jl I m m ri 'l f jj^ej I m Ir (j* j m ^jJI Jj_>IaJI J^-aVl dJjl j "r r 1 ^ jui. .jajMJ.1 

LJ 

,( ( >L^ dlj>l i uu (jljUI Luk - JjJl*IJI ^JL: - L^j? 

'.^LjJI j t i II (_^L- mJj-^s-Li jl Sjj—csaj j a^l i^j— »■ J (i fl 1 1 i 1 .1 -v» d U 

ijj^ajJI c(_>JL«J, ' ^jJJ uta-lJ LaL*j (jj_<jij^jL^a ^L^JI Cl^jJI ^^3 Lj—i—iJaLj 
. L^J (_LvUj (_gl MjJ^tjJ «JIiLl^jJj j>l jLir "i i .iL j j uu (_gj^5cj (_^JI t«_ukLiL«il 
(JIiJljvj JLflJ .(_gjj_i^3 i«ljj>.L^5 (_)S>^ m-flJ J-A (_jjJI (jia 'M 1 c Jj Lt^l j j i"i"i 
(jSLIj iSjLiil £LlIj^/I uli I a j i "~>llj (J ISU I — (jLajJI : 4_ujuil LpLljjusjjs (:Lj_LiiII 

.«(JJL«Jt (j5^- j»Lal (JllaiLI SijLS I j f j LjjjLys (jjSJi Vl (J^3 (j-«^-II 

diiLa 

< ^yj^j^LG^Jb (JlLa *L._a-C I * a^ I c » 1 1 1 1 taj tba 4_>-^_ua < " 1 d lla * ljjL^e_a 

(( 9. \jla£ L^j^ i>j-i_oLj w a I Ia * 1 1 (j^SUI d > j**' d a 

^cSJlLaj (jjjj^j-La^jfc (Jii-a 4j^_L?e^a Liajl (j^l» (^LjLjS ula-tisl^-j fl> I 
^ic I j^lU I 1 1 jui JS Jjljj . ^ ^ CjLii.ljJ lij^Lj (J-iLia joSJSLuLlC. (jj J ui m (j^>- 
riil JljvIj (jjj-Ia U>Sj (jl (j i j m liU SdJJji£' (j-oJl t^^LtiJI "ilj'g 

.«Sjo£jLp£.l \jjt jojjli-l J-fls 

_jjj_JI L^J Joji^l ^,'1 ^ C^ihtJ ii«JjLi!l o'-'J^" Cr 2 ^j-' "' l' 3JLs_«JI ^ 4-ti~ljjJI (*) 

.["oU^.>ai] ij^i 



joujjl . ojl j "i r 1 Ijuk jua-Lj |jj jJI <<J»-!» -5-5j-jJI <j-a s- ( _ 3 -<fuj < r » j 

Ijl LaX.J l4_t£. (jr-IJ T a V 4-UjlL-u^l j»ol-«JI ,_p3^4JL!l lil Lj-C (JI*Jftl I n"i_l 

JLa-C.VI <_>ia-*J . 4jJ J <i~itl p (j rit! (jj-^ (j^ c| -^-= e - 0 (Jj-^H 1 (M ^ 6' O^-"*^ 6^ 
(j-a (_^ukj ij<u-jl jSLIl KjjKj_4J (jltuj L$jl . ol_>uVI Ijuk j i i m") cLjjJu>JI 
dJJj . i k-i t Li L-uj t-i i"i j»ol«JI J^'j iSjLal! cLlIjVI (j^jljill Joj>- JJ^J (*>^*-" 

^^ySJ 1 U (i'g icLLfl-oAa mJjLcj i^j- 5 ' oj- 5 tlv 1 Lkj-iJjja Iu$j ^1 U 1 b I jJLm^/l 

jjj-fljl (juLaJ ij-Scui,! juu£ (j^-Ij • ''-^L?" ^-*uuo!j 4jjJil!l ,j-a d_cu_«_a L^>-J I 

ijoujuil! ljuju>- LfljjJa (jj-Sj LaJJJ JL>.I 4_t£. 1 ■'"(T j_i jsJ i La I % j i"i I joujjl 

. « S I * 1 j'» tLajjJa (j-a j_L*ja I dilj Ojuj 13 tiJjuJ (j I 4_cSLaJ 

d d 1 tilfl jj la * rt (j-a ^aj»La_a ^uk La-s Ijuo* (jyuju (jl t_t^sj ijj^* Ijuk (_^>*l» Ctlfl 

£juk uj_j_^1 . Jl_ju>. ' 'j * ■ ' ^jJa^iJ d_(- L - t _a 

Juli . I j - "I Ooa^ljJJ '"■ 1 tac &\j>J\ dJJi J_La jjSLI itLcuji^a 4_ujju>u CjLiIa-» a_) 
( _ ;r iJj Ijljutjj ljlj-aj ilukju-uL> cLjjLjj-iuill j»jl«-!l (j-uu-ul 2x.1_u^3 SjLcI ^1 Cj-*3j 
j*La- 1 .1 W £f jLil,l dJJj . LaLaJ S Jua- "m ^^3 J-iu^LlIlj J_uLlII 

.^jjj j "i (j" V d i ir^ t a i nn'i ^1 (Jj-saj LujjLs-j Lol (_yJ^>- Jj^'j^J 

m^j U n lupl '.(Jj^ (j-a joSuij_ii.| La^ iSjjjj^s ^jLu^a lujjl (j-a ^ojujJI ^^i^. Ijuk 
oljJ (jl jjSLaj mJI I (jia <— 1 1 j i>i LjjJ1 ^1 <^-iju3l cLlu/Lu/I joujkLuLa 

jjk La (Jljj JIjJ Jj j 3 (j-a j<ujkl_fl_a i LlILijs- 4Ju_«_b jl Lua-uC. 

jujijj ijauukLUI dJJj *Ljjuui!t joujkluLa Ju-ujJ i(JL»JI d »J.'t->.' • 'j-* ' J-"' 

(jjSLj (jl (juLaj cOjJI j«Jx. V .cUuJsLjj Jx.Ij^ 2j_jj^5 jiituj SjLai! '^-->. 

. « Ijuk (j-a ju^ I Ljjcj^3 

.«SSuLoAilLi Ijuk 43>Ll La (jSjj iiiiafll^j» 
m^ju>*I (^jl_L^a J_uij La-il 1j— jj>. d i ii < njJU 3j-iJu>J1 ij-u'^-^' 0Juk i^j^jj LauC» 
p j all 4_lLLSJI ' ^ J "J a-C ^jLl^3 lukj_juutu Li^ La LajLj i4_ <uL-uJ-3 d « j j U Cjli 
(jLC* ^ d^jui J^) juJaj^jJiJI ^(jLusjJlj (jLCil ^ Jus._4J La (jl (j^ 3 !) 

.«mJj^s-I ^jL» 3 « i iaJJ i^tLL. (jjJ-J (JjUa V) 'L!!»-!' i(La 




p2jlg3JI Kn ml9 



. L t _ i .au > . ojuvaJI j»La_ukVI jaJ^Lc _a_JI _-_»_. i Ijuk (_— ta—S CjSk _lj 

^—ilLu-uJ i Vjj_j_o (j nUt^ ii aju _)L_ . La- Q~ i a IjJ (_gjJI juk i U (i _ q nt-Mlqlj-.uk 
.«S_U_ i__j_ * J oj^ilta _jjJI Laj» : <L__> L_ L (jaJr *i<i t_lj ir-ii 

,^li__L! La_<_aj_ Ijuk N. Bohr jaj jJLj ^jk«tl j_IL_JI ^fj» 

<ju—»-l (__JI I JljI *u>.jJ fs-i- . ___>Li juij jjkj ij-a-jJI *-~Jj (j' a ^ r 6^ <j-^J 

dia! j_>.lj_». ^Lal ,Jj i d j « j j U Ljjji^ j " <" ^_LJ,I <--=>■ jl ." . U 

C_V^>L__II C_aju>. 1 1 jujj Suje-uu_j . L&i- jj^ri'ill ju__ej ( _ t jJI (^Luill «.Ijj Laa_ 
t-— *J iCjIjjJI ,jx. C_J__lj (j-— - (JL- La _u3 I j_ukj . L_l! C< i^^au (_^-JI 4jri , 

(j l ^jU" i .i i V ; Lup_cj_<j/ j i I (j < _s-«—<j «_-"< ' j^>-^ o^- j*-?- 5 — 1 d ' 

i(JL>JI 4jluj__j . L3J (___oji^3 rij 'r-iLjj t_ll a a (Jl a »" 1 "L VI Luj-Lc C_J___) 

J_ ,j__j lt jj_uL) j flJI ulj! dJJjuSj ^j-a-lj-sJI _1_ JukLr.- 2 A , „M Atl j|j| 
,jx. (j__LjJI C_J_>_ J uuLll (__tl Cuupul tLaj_>_.l d pjJI J J j * t oJju (j— II -SaujJ'-l 
.(_Lojl!I (jL_al 3l__a Cu_»_ Ijuk ^Lu-'iM -u>.lj_ (j-, l^h^ M. 4 ^- 5 " J^'j 

(_^— Jl ' _jJIj ujJ-_»_l (Jj^>- 1 — — u Jjjju— uLtejI (j— — al lj— iu>.l 1 1- * aj » 
_jj-II Ijuk cLuJuj^a <A riin} lj flflnj iji>^' — Ui juilj^a (_^o~ (j_-o ijaj Lj-aL-l 
Lka.aJ_r ~i 1 .il (j-JI 5ujj ir->tl Cjljj^l (jl l_oSjul i4ji^IjJI Ou(-3j (j I Jjuj . o J j^>o I 

.«Sjuu luLaj» j j i^tl JlSLi (JIijj-o i_iuukj 
. jjLa^il l-i^ljjl jjuj (j^j|j-HI jjj jLuucI SuLcl ^^i^. ^yJj^l SjJaiJI i-flSauJ» 
1 j£Laj £ Luj-a 4u-aJL>. (JLtal (j-a iSjuiJI {ya Djj-uj IJljj ^JjlII (jl Laulu Luijlial Jl2J 
^j|_j_a Lulu Ci 1 n j t (_yjkj i^uLdl ^yJI Jj^aj Lujiaj iCuLaK ^1 Lup_«j>.jj 3Jj <j 1 aj 
3jjJu>JI *J_jJI sdaJij Jju j«J .jjLa_aiI ( _ ;r JuiTp J-»^*-a - Ijuk f-a - ^Jl ,Jj t4ntn i"i 

j_iiTf LkjLp-d jjs? (jjJI i|^uLJ,l lilb JjLaj La cjL Jj ^jJaiyi ^Sj-lJJI ^ 

<U£. jujlj j I 1 iijr I dIjj j I (jS-CJ f(jui (J? I (j-a LLl*j juuTlj 2_i!>lu-s 

akJLa Ijuk (_Lk» (JjLu (JLu/ 
jjal^aJL d " a\l c j j U j 1 1 1 ^aj "j ej mb Jjl 1 n "1 II .2_ijJI d -vj ^Ir » 

j_iSu£l!I j-Iaa- (_yJI Lc^ij-a j_4j jl£ Juk «II 2 K 'u Ljjl <••.**. jl i^Lj-uill 
Jj SJUJLI dUi (^Lc. 3 1 U n juu ajiJ tytjokJI jkUI (jV VI ^jjJI («JL»JI (> 

t fl-LAJ (jl Laj 1 u 1 (^jJI ' La a 3 j_A i)jjJtJtJ 4j_uaJ| CajJJII (j La I U (jl (jiaj Jl 



sUijJI -3j^>-J (j^Lp CjjL£ «JijJu>JI ^jLiill dil j S t a |_J Jls.1 (jl ^^JLl.^^jbiJI jaJUJI 
1 j£. 4_!jJij (jl (j£-«J ba J '<>n1lj i(4_jjjii!l £f.ibva ^ Ji j- "i . .1" ( _ ;t jJI) «LaJ^m 

. «bjjj^j 1 St-iia (j£u (jlj iJJj-I! (jjo IjjjO (jJaJLcJ j<CuljSLII jo-ILc 
JjJljlII dib i*b)j-i!l u£ J)l~t'<[\ Jl a t" 1 nV JJJ^>- IJuta ajjl ir^ilj (jjjjia L^J 

j^j 1 ^ , 1 X j ^lll oL ljj S'iI I ,_>ia*J CjJuC Ij-^J <Lj*_Ljjj .Vila j-ojjf 
jl (_yk 1 .il 1 .il iSj^Lill .^ij (jl 1 ijlr £-Laj ^^lll lLUj 4jajJI <L>-j (-? l£.J i4_<ulj^ 

iJJLsJI (^ (jj^j (jl (j-a Vjo jJal _all (jia-UI jj Jl>. CjjL£ I jl :4 iil" ^e-a 4_2jjJaj ^-flj 
. IjJJ j^ij ^^lll 4jjjjJaJb 1 'i\7lC J^-ij I iU '-(Jl J-"JI (j£. VtHN (j' L)- 5 ! (J^*il (j-a (jj*vj 1 ,1 
4ia (_jjG (_jjJI j<sJb*JI '.(J2jlII i.'iK i"i 4 j 1 n-»JI bjL£jjLja (jl j»Lc J'v i"m (jlsju-ii ij»j_Jlj 

^JLc <ul l .(_gjjJI j«JL«JI (_j-u-J 4^jjj jJt j«JL«JI (jl Jljj . LuJJ diLjjSLaj I ~ljj ■ 

-J, 

(_yajbua^s_) 1 a 1 11 j a bkj-^J^a jJljJ^ t(jjl_jj V 4u>.jJlJJ lj-_iit^ j-a^I »1 j i"il (j-a (jj£-a 
jjL»_u t. uuu 1 n < (jl 1 iutlall 1 "I I jl^ . bkj i"i t a ^Jr & CjIj jJI dcjL£ ^aJ Cr*— *■ 4 baLoj 4_itiit_a 
i_3j 1 n'"i 1 1 JlJ_^>iJJ ^ j "j 1 C *bj_j-i!l ^JjLia j-l£l (J5b>. (j-a ju^/l j«Jb*JI I Juk j_a^La 
j Jj sUaJL) JJ-p Jjju (jJ dj-jLuJ (_£ jJI liJj" luXI (_jjt>JI j ^JLlL! bjjjy -(j uSjJI J^-jSj 
^jLJ,l 4 j 1 m i tb La I .4_*_ulaj| (j-blj^] cr^J^ (_gjj>Vb (Jj ibjJ t( -i- a J-4 c - 

^j-lll diVl (dib-uj 4_<u (j^/) (j-ijj (jl ^it-i*ii n i'^ t4 n 1 uliill ^1 bjLji2j i^jj«J ^^lll 

■ Ji^i'^f ^La LbjJ jV .bkJiiij (jJ .bjji S^pt^ ^jbJ,l tlUj JljjV 
biadabi (Jlib Jiil .SJljvj 4 1 mi") j_La joinJI (jl J[o-UI 3jriir->» (j "t-ij^ ijj^ 

ijjjJaJI ^1 (j "1 'll (jj^Ia (j£. JLjJ-^v (j-a La- 1 b I J i_3a_<j/J i4-jjj i^tl SI 

(^LjJbj i4^j_«J,l 1 n_i (jl *l^jJI (jl Sj^a (Jlilj CiU .4^j_«I,l jJtj ^ 1 uSjJI 

jJ^_lj .(j-i j « in_) (j! VI (jSLaj V »1 j ui Vl (^Jl (jjjSbm (jjjJaJI (jLfl 

.«SljJL5c-a «JliLLo.1 j» I» ^Ijbi <-3 I i4_a£t ^1,1 bjj*j»js C7^L> -(< ^-^^ 

j j 1 11 1 (jl Jj '(_; b <i_i *(_ r -"i (_gl 4_«j Jlju joJ .(j^-«-ILa ^ab>. 1 ri ^j^a Ijuk» 

. «4 j j (j a JL>- 4_cSLaJU Cjl -S«t I (j^/ jJL*-l 
.«52 K mi U ^jk bi£ )^j^a^X\ Jajv dJjbibjlJI (jjs bUiSb ba bbjj)) 
j^flljJI (j^JJ ' wj taJL51 jsJLkJI ij£bill joJbc (j^_i ibcj—i^s iSj_ik 4_aj (jl jJ_jj» 
<J1)^ j 1 r-i 3-^1 CliJ-i^sj (jl Julj tiJlil j i'r-ibjJlj (j U i 1, 1 S_j^ (jL^ J^-ri •(jr%>i-^' 

,«4ILukba ^btj^l 3jj>-Lc. ij^aljJI Ijuk 

«S(jil» 




p2jlg3JI Xn ujJLa 



kJIiVLc-IjvVI «LcjLS <~:-r i i n I (j i'n a Cj-3j (_gl (j-a j-5i>l (j^M tali I » 

(jjiljJI oJa^JI (^3 j— «jijJ («JL«_LI 0 ^U? 1,1 i ri i,-ijJl (jlSLal iS-SjLt^m 
jJt La i fiir^j ^^jfc SjjJiill 4-ufcLa (jl Jl^j IjSLikj .cL_JL«Io-^U (j ii 1 1 Ijuk 
.(j^-uVI (jiJ Sjjfc i_i!Lufc ^LllLlJ Oj ri "i a cUl ^Jt jjsljjl 2_ufcLa (j£Jj ijjSLa-a 
i"iU ijS-SLl '. ■ 7- * a J-ifcJ ij-jijL_ukJ jjj_<j/j_ik tfl a ml La JijJ^v LLih Li_L«J 
. j i'r-iLjjJlj (j U i 1, 1 j»l Jiieljj/Li joJLti! (_JjJajJI j j 1 uli" 11 '.^jLSLjjJI 

. ^ nUjl^lj-ut <— 1 1 CjjL^j <Lui,jVl jloaVl 4^43 (^luJaLa 

<U ^tH*^ L)' (j-^-*^ ' V (_£jJl (j^l j 1 11 11 (jl [jjj ii" «* jl i^Jlj-u t<ujl» 

I a >Ljal3 itiJJj j-aj . (***) ^j^^JJl ^ (jjj^ajjiiLIl i^JuVl (jjSLuJI 

aje a_) IjUfc (jl pil a_lx Ij jL-i—LajLi ^1 Ij j i"i a) Lilj jjt 1 1_ LLu pu-LUs 

j_j_«u>JI CajL^ lilj m-fll Jjfct 2-<k}L> (jjjjSj V Lajj <j£Jj .2_3jl_^aJ,l 

i^jJI <_jjJ1 . JjJ-tl £La JsVl fjlc. («OjIj jJa («uiLa n_ukjJ! ^iz. (jLaj^iJI Ji>ni* 

: Liklju>.l tiJLikj ipj^L«JLi ^^jvjj cLcSL! (j U j j j (jt^_) V (jjjjJj cLukl_? 1 
JlJL! riil (_gj 1 a 7i 1 1 JijJlj>J1 (Jj^v (J1J_oJ1 jLib Ij-j^s-Ij »1 J i'i^/l (J£ p (j li'i (jl 
'. (j^Ji jJiuJ, t«-SLjl (j^jLaJI L$j| <(_JjSLAJL) (jjjl_>u joSLjl VI oLa^M tfjufc («u-iij 

. d taAJI ,<£jjl J-C I _a£jjlj joSLjvljjl fjlz. IjJLjU . ^pO-Lill jO^ljJ (jjisjjG V jolil 

.«joSjJLjI JjLilLa itiilLuk j»ljJ.I (jl 
(jl dJLij pujjl jUiUjij Jjk» ^>LiL3 (j_oJjj Ur'l O " 0 d-' (J^'^i-^jW " 

(jjSLj (jl lj_ik (jl— Ju (j-a>) '.(jj-Ljj cUL>.|j ((SljJ -r a Likj_<j/I_i d ri 1 nlri tl IjIJUjj 

* * * 



ft^ji ^1-2 i(j^la-iJSI j_ufc 5 A .„iAl I «'a* ^JUJI ^Sljtj ^jJI ^IjJI j t '»' Ilj Sjj^j uaJI ^jt (j^l j mil (*) 
LkLi-A (jV n>Uj_A Ju>.I^JI J-i>iJ1 Jj-»J (jl ^jl^" 1 'M V Cujl :j j ^ m i I I (j n t-nl^lj-ut j \ t 1 4Ji_JI OjIj 

. [(jl_4Js-^lJ,l] g.H (i 1" 4nnj (CjLiIlJI i_kj) i nl 1 3 jjjjJi-lIajLj La! ■ j\j tl" 1 11L3 cJj_«jG 5juJL>- 

{yij i(^ulj flU ^-JsLi. (j "I taj (J>^ '"ij >■ O- 8 ItH^ U3^-" COSIBOS ^jj^aj^SJI (**) 

^pL^jJI^ j j i *C 1 1 jLfcjijVI CjLjj.Ia_j Jlju (j^'^ i4_Li^aiiII C^>-Lij,l CjL^al jj-a L-^-^J-^JJ^' C*jL^ Lut 

. ^ilLlJI ^JlC C^>-Lu4 jjjO Cx3C l lr-> I » I.Sj i n II l l^jul \j £j^SJI J-ft^ jj-^ 

^IUi^> a (jLHAI (jl-^ -oj^-" 'j-* Jj «'W JSLJI iSuKJI /JiJI ^j» Logos ^j^jill (***) 
iic*_JI JSVl ,^1^ jl .Lfti (JaJI .ij njl S_»JSJI (jJI ^iil i^jj ^jJI ology lSJljljJI ^U^I.Ij . jUUI 




do» sj^JI 



j j<ri "11 j^ljlj (j! L-Lik. (jL£ I il 

(^jLtj LuV l jaL(Jlj 3 « ulflJI (jru Jajljij-ll 

<ji!jjL>u jJa o_y>.jJI fji^- (j-jj^yi LaI o mi t 

Loj . 5-jJ j l(i "i tl A ci i uliitlj i-dj "i i", t, 1 ,jjij>JI _JjJu>. 
i^^jI/Ll!! «Iju>JI (j-l j "i i n i (jl _j-ik (j V! 4_JlILjj 
t_j£ £^J i I a ( _ T JL«_4J <U I ii (j-o ^1 uoj (j Ij 

ur^J uM- Uj^ o' ltS>J J>^ j^-^' J-^ 3 ' j 2 

(jf _juk Ijuk »J Al Jj uJI Jjia_3! I tU'lj 

■ d Qj 1 1 Ijuk J^Jltcj ■ L*_4 aje a ) 

^1 ^! «il j_ai ^Jl Vjt jl ^MJ.1 

jjJJx. . I -r u» I j d j fl (-ij-lm (J^ (j^ LoJbLc («1«J! 

j I a j Al-HI i < H ~ j jj -v I j -i i LiJSL^j jJs JaJLa 

(jfj O^j-H jL-"'- a J-^ 2_3j_«-U <>*ii 

(jSLs-i La jjjj^sl i_dlj_Lp. Jljo . jJU jL^i^e-it 

I 'j iaC tLuUiluJI Lljv jjj o" i ii yi\ d j a ml (jl 
£u_u1j pUU p j J ^ ^ 4-ul_^bJ1 Lij>. o**< mjVi (Ijuk 



lJ\J t j i s-i t W j—j. 



Luj_^ (Jj-jiJiJLI t t_,_>JI 4_±Ii:L_r 



p2jlg3JI Xn ujJLa 



(j-uiljj, <JjL)Li£ (3i>^ (j^ d a i "!>L-aJl lLLuijI Ij-iisaj i_£j^s-^tj d m riil 

I ialr (j^. (j-u-oVI pJLc jj^. L«jij (j n a 4jl — jjLuJI jljJaJl (jaj-jLuij V 

I jufcj 1 1 iUj «LlLc- i_3j_jLjj (jl JlJ V j>j (j iil,l Ijuk <j^a I i i ii n') I Jj-^tj •fj-f" 
La SJsjJI 4jvj (^lc jJt Ij-ifcj •'^l La j^JJ (jjJijLc jjjJaJl 0 ii" ri'i j! (^-cJtJ 

. (jVI l>jj UOJ (jJtj 

(Jj i(jjj_iii_«JI (JJ-2J1 jai-C (j-uJ 't-"! i_<jJl->JI I ilj j i aJ (j-Jtj (_gjJl t«i«Jl 

I jufc I J-i . LiLv isc-us\j JJljJ «-(j^ Ci- U u > - (_^<J1 I JJ^>- 4_3j_jJt1 i_<u£L!l jali. j-tb 
JL3 d A , ,,\1 A 1 1 (jjj-ji^ (jl 1 i ui ifr JlJ i4 iLmla II j»^L>-l (j^a fdx£ (jaSLu £-a 
iJsa-iL^j ^a_uka. j "i i i j t j Ijj m j < (jIulj-uJLaj CjjLCjj :pJL>JI I J-ifc p j o j 1 * 
ljU"v LlcsjIj icLa- ii i a Sjjj^s ( _ ;r 3 Lifll J ir^jt tjoi^^j oaJiLa-i Jl^U .ju£ (jjJJ'-^J 

. ct_La 1 * i ..A ii (j| | nlr j-u_ujl11 jj-a 

jj-ijJI ' ' lolj S i ^jyii- (j-\_iLiLt_uJ1 j^JLjj (jl w *^ * ipJL>J1 1 JUk ^-au^ J^-^-i tjy^ 
On 3 . . .Uli 

(jru "mIjU «juLjLlS' ^ physis 3 ,Utl „j^ HjJ\ cl^-j j-^j . Nature 

<UjI gJI 3j_3cJI iilb_i ilj_jj_il Jjfcl <_jL)L_j_£j (j-t-iLVIj (j-t_jja_c.l " j ijllj 

J a U 1 1 <JiiVj| i n'i'C toUjujj cJsaJI 4ui_La-«Jlj £L>.jLuJI <— jVjl i n*itl ijsupVjLuij 
»1 a i nt l (jj^jj 1( j ii a i' i l l ' • I^Uj ' fij^ I j -a- U - I b (jl ^1 (jjjaljj I jjL£ jo£ 

pJ (_^JI jb-*-"' <J^""^'' ' "J^J iju-oLlkJI La ii_^ljSLII i^jjjtujj '«-Lajj 

J (j^i jii^l >_J U"n 0 ^j^-> JI jahili (j! 

i Lu-uJl>. JljjVj LtaLj cui joJUJI q\£ ^ jJI j i^<tl ^j^. cja^dj i_acaj/ 

(jaSj l_a- u -a j I ir-i" --^Li '(j*^J ' "!>L£ '.jaJLtJJ Li^ljjl jji ^ < j j U J}!— ^1 

j'j>° t-jLu j lio J j'ji. i ^ I JJ (_LoUj 
j_uL 2J_«JiSm Sjj-i^jJI (j^ iSJVj <_jIj Sluia SiiLal SjaJLAJ £3_U3cJ,l i_tiuo (^Jl 
LajLc ,Jj(_i!Li (JilaJ Ji^ d jlj ir^i ii"tl 2_3j_«i,lj itj-gJ i_3jL«_a jjlj j cLcj . 

• ja^illl 

(JlLva ^ U 't I (j| p j ATI ^.^..i.u ( j^, '3 U * 1 1 ^j£, CjJ^t_jj l^ui 4_l1j_J1 

j-aJ-J (jl (j^C- J-iLa i ^ $1 j ""I J j i gj V Lciajlj ii—ajuLuij ,_j^aJL>. ijjjiLil 

LLoLjI S jjj_«JI ^ a mJLill c-iu-^ «i— ajj-Laj j U ; 1 1 ( ji^Lu ,jJ (jSLIj . « ( _ ;r ui (J^ 



6..0 Vn,o 



(j-o cLLi£ i j? .".'C" i n 'i i_aj_tu Ijuk (j_a Vju '.(_gjlj£Lj LdoiSu ^ iU<i a iojuk 

3jj ir-M j-fJJ (j-ka-U I d « j j U (j^ 1 1 J-ik (J^ (j-a l_U=>j-C. 4_«J (j I u t j j Uj . 4-jeJj Li 
(jl J_*J La jJjLaj i_3j_<j/J td ri i oiaJI jai«JI f_y£ d I 'j i .i^/l j-a-C I t_gj 'r-> 3 

. oj I j-<-u I (ji^>*.> (j^- j» L*ill ! i t-n 1 1 

(j-a i- u mi J Ijuk SljLl . <JLlL.1_J3Lj.JI ,j__ La I 'j j mi (Jj-Sj i__5j___ I i <-i J I J 
I i"->jl i_dlaj Cilj i'<iLjJI (jl JLu . 4_uLj_i__!l ^jJL*JI (___S (_£jj_>J,I Lkjjj 

(j_ij_»-j_JI I J__a (JlLa LkJU>_! <jr^>- --Ltiij ">LjI I i «i U" t Lgjl j c__L__> ,j-a j_i_£j*l 
£--->J (__JI c) A i .i lAtlj j_jJL*J*l 4_a_iL_>. (j-a ^Jb^-^JI JL_«_____ il__JjL_>JI 

.2^-jHI 4__UI 

i » I jj j fl II _jj__>. (____) L_ ___ul j • a ie ' i flj-m a 1 4 « j j ta II ^»>Lc Lal 

w a I ta * II (jjjjjJI (___k *Ljj_Li!l (j^/ (j^J ii— --J-.I (JjJ^a (__-! J-) fl a l_Uk -ij-U "-'j 
3j_i_«_>l (_yaj I u-a >J I i<_jL__JI (j_o 3j_i_-*2/l «:ljj>.^/l (___> i L_t i a Sij __5j__/ MjjJI 
<; I j_>. I j-i-il (_-^Lc Lij-^L. (jl dlj__JI _>--*j J-~=j ^a^jj .j--->L«J,I jal«iJ _£jjS_tl 

Ijuk *j-U il» (jjJj__J JUS . 3VI_i_>l ,j^a *(____/ - 1 jj j-dJ I (___> d j i iiLt-ul 

d__-uI_»JI J]__> .Ijuk j-a .^.Lv^lj jLU^Ll dJL 

i^jj J— «J l—ajj L_vj___>j -^Lj-J (Jj 1 1 t JljjV d o k « a p U II (jl ( _ T jk 

jj| JljwIjJI (Jjc-cJ tfjL»-II cJj^ ll>' 1 ""' LuJ 'j' .' ^ '^-P' - *^ LvLLa jjJbj 

Lj| . I jiSLik jo_L«JI j<u»>J i fi i"i "i i h"i Cijlj i£fjl_2JI i'l ii fl I j I Lilj .«j_i.VI 

idjjl—SJI 3 h i^ijVl d_S^JcJj iC-L^I^SUJ SjUJ^JI jj ir^ILl ^" <i "i i ,il diiiL-a 

(jSLI .2_i2LJI 2 j iijtLj <cijlj£Lll JiLa ja^i D. N. A LjjJI ^Lujjtjj 

l d_iULiJI L^iWjij l( jrulj_SJI -.cjI—lUI t_Jj ^LitUI d—aS jaaJJI Ijuk ^Ijj 

. Ijuk *ljL> Lu! (jjJlj . 4jjIjJLI LpjLawjj 

2_Ui.LS' j J ii cbLa iSjjJai. li t_jLjSLII (j^a JjVI *>-><JI (jLS" I i j a 

Sjjtjij_<_u SjLujj (j " i_i (jl jui V iJLs- Mjl (_ 3 -L.j .^j_usjJI j-ik I (j j fl 3j *U 

(j^a tjafll Ijuk (j^-J-i ^(jy-^u ^ « 1j_L*_i (J^* t— oJI j-jLIa (j^/ tiJl)j-_ujjIo ul)LfljjjL-<iS' 
OuLS" i La t_Jsj (^ . j_p-^l J i a flJI (^ dlljij 2 A , „IA tl ^tjjLi (jir SjaLc SjJaj 

itLflj—nitj ^LUVI ,3j>-c.^1 2 j f j (jl Iju .jjj_uJI j i a c (j mj « "i 2_o_oAflJI 

(JSj t(jl j i ii ill ' ■ ^ i c fjy^ Ljj_La^>- OjvIj ^j>»jJ1 (Jj^>> <Lo_l-4-»-11 ^^jVjl i n*ij 
. L«jj_<ji j ir^«tl I JUk il jo£j . jLg-Llt (j ii a ni ^jjJaj (jr^J 1 - 1 ".' ^c-*-" 

■ 



(OuulgSJI <i.n ujJLa 



Llj_^JI £j .i Ti ijl i uSLjVI (jlz. 2ijLa Cjl_a^>Lc. ir-i") i_3j_<_u tj jlluX\ Jj^sl^j jlj 

jjfc dili . j*C 11 cLLs~lj_js ^ joJjJI ^jjIj *j^3 JjL-*j '- ' .' 1 "H Ij^I 1 1 o jkr 




I 



ijjjj c^l (3 ' U 



UI 



(j^LC- JjjLj-uJI t ^uJL_5JI ^J-I^JI (jia-L&U 5jj U" a Jj-t^f jj-a Ij- j L- V f 



.cjUKJLi dJjL^ jji »",11 
cjLLsLpjl t^U i mjJI »11 




(OuulgSJI <i.n ujJLa 



jji La J-4^>tj L<£ _aJ Cr^*" Jj-4JlII LUJI 3 j . n i t L) (jJajJ.1 J-JJ^sl 

jjiaj (j-l^-J . 4_jl t-il i n 1_jJj_2j *Lj_«_*JI Lu_2j diL^j . .1 a (J^->»j I— «JS-a ijjjaiil 
jjJsl^aJI (j-o-3 k< jy.l" i nVI £f.iLj_-a» (j^a (jjilu <bl (jJajUU Lfljjju *Ij_j_>JI 

£-aj .3jLix_a j j a i <l a L$J (J-hjJ LtiLill Ij-^Jtir" . uj (j I Jj t" i .i 1, 1 (jjJjlJu ^<^j I 

JtVi i .i L^j^/ i4jj_4y>- 4lfu_ol (jlajj,! «ULjlJo 4_u-dL-o^1 4l*i i .i^fl lLUj (-3 -iiiJ il ju& 
^«JLaJI La I 1 I JJt i-SjJLJ i-Sj . nlj nll . Jljlj La ^ alj_u-u s-^jjZi (J£ 1 (j-ujLaj 

( _ ;r i«j (j-i-s i L^jJ o-*-^ iK II L^jJ .dil <i Kll VI di 1 nl» 

<GLL£ (JJo-I (^-a (j-uJj .Sjj 1^ ^ i^jL^m i_al >k:VI I Jl^j 4 iliiii «''L*? 

J (j -v t^-i^- i j i J I— aji fi^Lc <— iL\£ J£ jl Ji^>ij j^tlll I jui (ji^-J (**) 4 , „Inll 



ajui i.'mi jl w _'l " £ ~ " " a a ^ 2_L*1!I ajui JjJa V-^-J^ C^li -^J- 1 ^ ^ 
L\jJl>- J) k 1 1 1 j£ CjJlxjj (jl «^1 U" 1 11 1 V Lul (-3 i^i 4jj U i /i JJLp jl '2jJj-i a la > N " 

(j I Jlj V i4jI jo 5 U s 'i 4] (-, , ,1 j T j_<SLilII . 5Lls 2_»jLj3 2JiiI q n , n l <_ il_t£ LJLlaia 

. fiQj j 1 aS> i_£Jla (^yl^i ' U j-j^LAHJ! 4^_t5 1 U a^jj U ■ j (j (i j" 1 a jjt La-a I Jljj 

i_3j|_m 1 (j 'i j uaj jl tfjLji *JljJI d_laJij 1 j£i ja^UaJI ^."i aju Lajj 1 Juju La (j^J 
(jl '.(^L^ill Ulilj-a (jj^J I jiSLik ,(***) jl 1 n" a 3jj|j (jja l*j^>- jJljijj i4JL>-}L!I 
l_L5_>tJ IjJljs^j i(jlsj_aJLll 1 <j ajuSLl JJJlJ (j-Ci '2-SjJ-al! 4_u|jJI jLaill (Jjj 



: jJiil (*) 
st 

William and Martha Kneale, The Development of Logic (Oxford Clarendon, 1978; 1 ed., 
1962). 

. [LiJJJ,l] j^L^Vl LjL^j-a jjt jLlil I Jufc 
tj* a 5j t 4_iUI L^Iijf)) 0^-° (jy-^j-iJI j_cL_JlJI d_£j^M^ ^'1 j U jj- 41 JjjwO 4Jl_!a La I j_4 (**) 

d_iUL (3^*^ Li ^ LL^>-f Ljj_L=tj jw4J ^ylJI ^jLliJI J-2_Lj ^jf j_slAJI ^U" . <m . I j-a> Jj-scj-^uj 

^£.Lj J-tiJ^ j-uJu t jSL*J V -4_j_5lalil 4_xtia_iU LaL^j JjLSJLI <_yia_uiiJI jjt j_*_iJI Ct-ui i^jJtilj 

oj-^I j j n " 1, 1 j ii^jJI JjLoII j-^^j 5JJL 4jL£. LLlIc jJsj .coherent JjLoj 4-^^l ,„1 * (***) 

LjL>j_3 j ,„\\ ^jJLc ^1 J^JI (jrA? - 5 culaJI ^ Ljj^e_c L=tiLa^a_a .i" m L^jV (^LaKJI 

decoherence j^UuiJl t^JLk^a i^ii ^IjSJl *L)_^ .Coherence Theory of Truth 

■ jSUI Ji-I jGJI CjI jjjtll I JL>. ^_j^-<_aJI »LaTLvVl L^jJI ijjju 4jjL}^ 3 j-iLL jjI) (_£ jJ! 

tjjL-ujVI ^^I^jJI j>j_5e_<i jj-a j-j^^ j-* Li L«_a (jlj_ i _<-uj _ L*_lL j-ii^f - t j£^ <^<f (jj-*^ (j^ L -u r JI 



(jS.i.wl.l.SJ I tjh'i n 1 1 



j j . n U ^ i_iiej Li£.j iljui LJjJa Uli jlj .^j-Lsiil J-«->tj 2JjL«jj IjjJlj L^li-ta 

^ LilJij iJjUI J-ua ct II ^ ijla-ill ijt i ^-t'i jl jj-ujj j i n U J-i-aljj (jlj 

JJjj }Li cAL! tjj uajJI (J^ (5 j"i i n a (^ic- j^-o-s JJo.! (j! ^ic (jl£ Ijl 

d i nii) <±jjj-C. Lj_^3 (jl£ Lajj i*.^;^ J£ (_Li3 . jJj-£>J,I « (^JJ-C- I "h ii 1 1 » I jok jjfc djl 
ijjjjj-oLjj/ 3j_jj_j>. jjj dj| .d£!i_oJ,l J j j i"") i^jJI Jl-ljvjJI j-ifc 

joi«JI t;r aJj ti^p- j u* o ^l (J-><jjI 't-jlj o5LJ,l ,_Li3 (jjjjLJI j^£l jj 

4_uJ-o njjJJj^ Ij-ti-i j 1 nl joj . (_JJ-LgJI «(_gjl_«JI i-Sj 1 .i Ij riil» _> 

d A A", /1 cU£j^} cLcLi^- (j-uj-ul £u?>- 'LJLLajJ <_Jji>. ( _ ;r 3 4_lSj^x.I 
J^jlII (jjJsj-iij (j-tj^vjj Oi^-^'J- 0 Cy I l_J J^ 1 — *i O' -'— *-^!-^ O^-*^ 

jls (jL^ 1 jl La (j? I i o Vj uji j 1 n ill Ljljj ^tjjLl!l js^j t;r 2Ji j ir-i->Jlj 
(j^-<-«-a L£ lilj .i_ukjJI jj^o Ijiita dilLol (JLSj L»£ 4j| jl i^ljj^l j-^Lu (j-uj-i 

(Jjj^sI ( _ ;r 3 ajj i^aa- iSj^Ij Jjjljjj jo^-J^I i^^LLaJI ojjjiaa. ,j^o i. 1 i 1 aj 

J-iil (_Lj_«JI (jl-^ • ( _ T ijj_c.^/l j jS! flltJI <— ij i"'"_' i_3j_<j/ (_^lJI <1_lL2-«JI tLcjJJI 

(JSL<I/ ^1 i^j^j (jl (j^-4-i fl j_ <j/ V d M UI , ujj tt j| iiii^l iijl£!i^o j<ukl ciijj-cl "j a 

• oIJl£. La ^ Qja jj^illj i_^4^l dJLuLsJI jJISLil/i (j^o 

,joJL«JI joSL>u jlj-c^t (jl JLa .2_ajl_3 Sfj^v <j^li Ll! jjuj S «-olall 

(jl ((«iju j!) il^-wV ■■ a Uj i uj a » LciLa ^Ln^Vl Ij^ jj^j 

CjLal 1 n U (jlj jLij^/l j all Jjj- 3 ^' (jlSUI Jla-ILju SjL<_j-2JI «JiiLuj—ojLik 
dj l_j_(_o L>a^>J I j! <j^I_u>L1II j! <j^l_uLii!l - (jl i^l 1 h 'i uu (^iJI a j ii j t uaJLl 

(jjJJ^C jru d j mit l L^ili I jjin <A J mll l jLljl (j-o _ (j^' L^-j-a— mj 

cU^I jJI o jufc (j^s jj-Sj (j I V^W- 0 (_yjlj ii"n nl jjJl^l! dil ijJLs. ^^i^- . jm-jT in 

^jULi (oJL>ji (ji^j ^1 j jj mi 11 (jLaj^i j ts<Yi\ i*-m->. liUjjLiii ji^Ji ^ a j 7JI L-^kj^ (*) 




p2jlg3JI Xn ujJLa 



i^jl>- idj i>iLjjJl (:Ljj_LflJI j-aLij_i jAt Jl oj p r 1 La Ijuk — «JJuc. s^^^-u/ (jl 

Ijuk L«jj <ol j i>> LjjJl jl »Ljj j rit! ,j^o j^Li-o J-^- 3 6^ ol 

jj V LUaj! ,jSj" < LLt-aLtAJ jua-L <_jLc£.VI Jjljej ebi VI i3jJ,L> VLt* jjj_2lJI 

. Llj_aLieJ 1 'l ui\\ ,j-a Lu ui (jl_l i_aLo£.VI (j-a 
(Jj-a i-;r flJj <LLj-al ,j-a JUJL*JI ^JJU* lLIj 7i i .1 (_ylc (jLLjLjJI (jj^ A1.I (jj 
. JajJLcVI I <j lii'iCl jLSLsL 5*v j " mi a (ja£j La SjLc u flj j& II »j iMI Ijuk 
t_y£ cJ l LaJ _ 0 j_La^L (jiaiu iijr _ ^j_^LL-3 <Lj^ ii jr (jl ijJsIjJIj 

1 h_i £ lj_3j_c ja-$j| iju-ik jLLal ( _ ;r Lc J-jij-UI Lr ij^\ SaiajJI «. LaS 

4 j «1 i»l JM^I La < jl£LaVI ^JjLi Ij-J-J^ «i JLaj La-£ ij^-lj ' LaLaJ 

. 4_Lc (joU^t-iJ L\jL^ La-a 

nj ^ ^ ,", 1 1 LlL^a <i_ukj_j_a 1— al i^i'^l j^jjk jo^jIjL^ijjI Sjj^Li ouL£ 

(jrp.jJJ.1 (_J£f (j! VI ,ljjk U.L<_a Li..£ p\ju V .2_yljJI (oLUI £J1U 

cL^jLUI (_j-\_«JJ ( _ ;r J-uJLuk (JSLu (jrL j04jl.1kj.-i Ij-aLsl Jj V ja.$jl (.^L (jj 'i iVn 

t CjjauC Lj_j_3 cLLjk^ j a ( 1 3j L_»_i . S J— u' I 1 a cLLua^>J, 1 ijjj j3 (j t gl k S J-lU 1 

L^L£ }LL c 1 n jJ i ( j-ujL>UI (j^LjJI (jjiJLU 2_ukjj_a (jLi/ L>iLu/ 

ujj— a (_^L- JaJi-fl (j m <i_) Jukl u/ (_^-ikJ t j—jSLfl-il I (^ jo_<j/L>. ^lXJo3 iijjj^>. 

C 1 1 n j Ij idJi^jJ 4_2_j-2ja. <l_ukj_jj,l tfjuk (j I jj>-j^I • JJ U" 1 1 jJLi ctlijv^Lail 
JJljlII ^ j k itl (jL>_aV Sj^lJ Liajl CdK J_u ijijLj j, j*C ri " 



j < .X ^1 i«Y» t;r jL_u j pJ t jj_>JI d j a 1 m '1 Ls i£jjJ,l (jjjLlSJ (_gj_<jJI 

Sjja_>JI jU_siVI {ja J < i^i" Ij ih < o^Sj (j! VI (jS-aJ V cuV - Sljuk qVS 

.^rjTi^itl jIj^VI '.joJLtJI joSLj^j q\ Lkjbvj 
it_ll a^cVI <J1) LT u o 1 n I La (j t" 1 n_i (_L->-j Sjj 1^-1 (Ji.jG ctLajJI ojok Jj^. 
id K mi a H (Jjjj^LjJI J J uqj (jL£ .d a 1 »1 '«'(jr" (J^ cl -' £ - (J-^-? 0 (J^J 

LiLu 4-LjcTu (jl «^_.U~ , „'. .Jiil I^Lls (jjj_A^ t_iLac1 (^ J-» 3 1 LLi/ Vj 

c(j| , \l A U JljjV J-ikJ ' " 1 S 1 1 "' (_^-!l 4_j_lLo_c. i. i j i n ) (ja-ajJs^M oLiLaj^sl iLl^Lj 
cL>-jJI I jbk (^^Lvl (_Jjl Ls Ij_lj-£ . LJ Ltaj) t_!j_L>- ,j^a (Jlil w 2jj c.) (_LiL 
J u< a (j£. I glaJ itUuju». tLcLajjl (jjs LujJ Lj ^Jj SjJI (J-LjJ ^Jj j >i II 

( _ ir L. Slj_^>JI ^l 4_«_3 J Jax.l jaL. ,j^a 4J Lj (Jj— 2j LaJj jl i4 a-J-2-C Cj_ou*j 



IpSuuuUSJI t ghjuoJI 



JJljlJI (jl jufc j-a^l U^SLj (jl (jSL«j Jjfc :j j^ri'tl (_L2-J V La j j*C ri "i 1 1 
j»L*_oijVI (j-«lju>. '3-se_i-SfcjL<aJI .iljucVl ^jJI JjJI <_L2j V <*jf i^tu-ul «U ,j-ujJ 

Si 'l ui 11 Ijuk JiLo JjJaj (j I o^Laj i fn^ Sja£.l_uJlj 

I <»_^ cLajjJa (jjiaIjj i^L^Ia J-°'-y L)' 1:1 J ^ r ^1 I-4JJ 

t j mi j II ^JjLj ^uS (jJj^l SjJ,l LLb-3 .joJL«_a j! JijJus. }Li <-3L<-3 ^uS j j i im 
.(ji^^jJI (Jj-2j V d rij oL-u/ V (J-2-«-J! SjJLi (jj»jj/Jj (jl ^^uS (jLojjl li^p- 
ijjjljjJI (jl Laii i3j_uis O m_J (JIiVLiujvVI (jl Jl_u icGjcjv t_jl_uju>. (_L>><-> Lul 
do i n«, (_LoL>. Ju>-jJ V .cLcj-uLs. JjSIjJ Ji_JjaJI (jr^- OJJt-iij (jjj i>iLjj I flril-->. (_^-II 
£lj*u>JI i^jJs (J^ L-iila ~" I Jok «JIiLjjIj « Y» (_gjl i n_i cL*jj_a ;j-< a J Sc uaJI (jj-ijutl! 

3jj£jLa Sjj i aj — J — d o i ii3 Lajlj (jSLaj tbi di! j i(_gjj_3 JJl£. £-Jj-a jufc 

. Lj-Sju3 IjJuC Ja^l (jic I I Jus.1 j ~ j i (^Tl-». (4 ■ gjj JJL«JI (^ic- L-*!>L£) 

(_^<u>. cL»_>JI tlLaL-a (_^L. Ij^LuS >jJ.I (jjSLj (jl e_tjcj (_^ap ir-i ->JI £ L^>-j (jr^-J 

(jl O-ljjj i^jL-e^a (_gl tiJj— <J (jl (jj-5 <j-a i4ux^>.LJI 4j*_ljJJI J 
(_JJiJj L«jl (j^ja- ir^i (jjJJLc do i .i ^ (_LoL>. jufc «Y» _JJu«l! ( _ ;r *uJjuJI jju>JI q\ 

,jx. (jjj^cjij jl ija^jkj^-j <_iljuJI (j jlj^i jryjjLS^t Jjjtlj (jl ^jU" i n't 

. i_ijjL5tlIlj j-oSLILi j_ikL*jij LijjtLo (jl^ . cLaSLi/ L$jj-uij V (_^JI di^tj cLs^LIs^l 
tiJ>L^j u i?i 23 SJIjljJI (j! c_jLijV| «jjfj iSj3l_j_U! (j^j i^UaVl ^J^>-^ L2_3jj 

t_^j_j3 (^ jaJI cU lj_SJl (jj jJI j<uk p (j i n n'il (j^oJ_i^/l JjiJ (j^-I . d " ' j fl m 

I j-a Jj>J (^sLiJ 3jL>JI t_il < uJI (j^« <_jj_aJLi ^Aj-° 

JjVl (jJJ JlajJ jJtUI Ijuk (^lc 4-flJla. Ju3 JijJI j^Ju LjLi! ^jJI J».jJI 

. Ij uu a VI i_Jj_^C. llLj£ o JjIj (j^J («Jj ' j T " 

(_,JJ a j 'i a J-jeJ iS-^al j uaJb J j SJllj SjIjVL tiJj_j_>J,l i^^kaJI (j? 
jlIj jusJ .3 j I j -i j j»j£L>J,l j»^.£LLJ a^-j^/l j»la-itjjjiVI (Jj^-Ls (j-c 4^LtA>JI 

La 

Hippasos of Metapontum ^^^jI-LUI ^j^L^J I ^ ^ ^! cr^' o* «LrAf ^ (*) 

s 

(J\ aJjjj t^^*' cj-"^ CjJ - u -^^ «JjuaJLj LlLxa gj-Ll^j t j- =t j >l tjj-^j «J4jj_a t 2A*d L^>- (Jtjj V jjt^ ^jJj 




(OuulgSJI Kn ml9 



.oL-u-aLpl CjjJj il_g_l_ 3 LaJclll <___> .CjI i^Li-jl 4JL*1_jI JL3 (£JL=-__U 
jl La (JL__a (_-lc JjL__i_ La 4_|___>L>. (jl L)W-P C" - ^ 2j.____._-a JL*_ jaJ 

c__L_i . i t-i 7i a (Jii ttl (j-jjJs ,j__ L^jLjjI 3j_L_5 (jVI c__iLj i La _J__i-i 

SjLjJI i .i j qj 4_aj l_j_U 3|__M £___■ j.—^ __J (jl i f 1 uij e*" - ^ " l-Jl-^JI 

. _Jj_-l c__sLjc__ (J-_»>- L^ai__-_u_J 

_*jl j_> mi 'l (jl (jj_ (j-a 4_2j_*_,l 4jj_t__ (j__a^_j (jl LaLu Jirl i n U (j-a 
_>ia-*J CjjJL>.| (jlj (jt^>- ' I J S U i a aj\ j " r I __S^Jl_U (j-a (j-"J-J . (jj-L-^L-Sl (__JI 
O i n jt d j S U i 1 1 4_j_j_i- _j| __1_. . SjuJLC d j ^ U ; ^ ££_Lj_a 4_ljjLs__a 
j^^c i ^ C j__J . LLu I Lai- 4 ILaLa- !_#_«___ (__-.-! J-cl^-aJI (j a » J J i d -j-S i i 

Sjjl x a_j jjI j_i» Sjjl x a (__-_■ ili £__bl^_a (___5 4_ljJ S 

(jjj^-ts ,j^. l_U_j j La Lali >_a_a i oL 3 (JjL^ 4_l_ ____i| ii^>- ' " __-LLa ■ •■ - i ■■ II » 
SjUJLC (jisl^-a 1 j i . .. -y ^a__u_ JljJjV _--JI 4j^__j_>JI 4 1*1 i uVI (j g *J ^j-L- 
?43j_»j (j| L_t ' flj^J S4___t__>_'l /JjjLu-JI J-k La : I Jl_> I 'j l__c jai-*-!l (j-a 

La S_Jj_>.| ,j-a 4__jJ_>. J-»l_i i" i n I _-l_. 3jJ__JI (^Ljj i__-i£j SJ-LtJI 4-*_u__ La 
5__l «iKtl (j-j^Ls ,j__ 4___jj_*_ (jS-4J i_£ jJI * ( ____JI Laj S__!Jj_____l 4 < j j t—» 
ja^.j-1! ' 1 |j Mi^Li-j (jj _U__t iCjV|I i ii'II i>_l_> 4j^>.| j-_t-Zj (j I (JjL>. 

4_l_-LlII (j-aj • ' La 7i 3 4_l__jjI_ I ^ " o j S C^^I^La i L^J 4 7i j o < tl SJVjJI (j-a 
jjfcj ( I >^H-^ (a-&f 4^ i„Vl «jujs 4j_3 £Ojf (^ jJI Jl j mil (j? JL^o l( _Jj^.Vl 

.(jVI 4_LC.jdj.oj (jl i n J MjjJI 

Ideas JiUl ^-Jl LjL-L--! ja-j-^-u) Form jj ,^\\ ij-^-j _)^_->l__! <_>_= j-i-ij 

4_jj^J__i i((4jj^jj_a_»JI)) (__-bJ iSj_iL_il 4_ljjl_:e_a _J J--I '(j*^ -2 4^ 

(j_- Sjj ' a II Sj___j ' La-tse i (j I J j i uVl (j-a . 4j_j_) 4^j__LLl_ 4_jSLi i. . i gjSL-l L^ic 
Jl^l_L__ ___JI - _)5_->l__! 4___a! Sjl <~i i „I ^ys Vjuj i4J__a! __JI *L=___!_ > I ,3i>i3 
_jjj| i_l!j__J_ (j^o 3ip.La 4iiLal |-J_a-"i i gj _i)j__u — l_^jljlj LjJ-Laj (_-ic Ij-Ais 
jji* (j_a (jl_> 1_l (j-^- t Lxl_La (J_l__jI La-L- rw )) : JljJ___J1 ~-^___»^J1 d Lu_a-_J ^La-b 
to IS r ^ VI <>__>.? (j! (j--aJ -'j ijaJL-JI (^ J< u, W Ijuk J-La J__>o (j! (jS-ail 
j I 1 4-Li— «_ o d « j j U (_p3j »J I (J-C (j_a ja-ijJ I 4jL_5 1 1 Ju I -*-^>- -* 4_ Ij 



Cm n jtj iLil I (j 7i 1--»- 1 joJj iSjJjIj cLjjIj t J'v i*i 11 Ij-gJ 3uJux-a 4_ukLa jl i3jju-o 
j»|jLa j-uajJI juk Ijuk (jl jJljjj ijJlSLii^/1 (j-o J 'v ui m"I_> ( _ ;r likj t-" 1 *- 'J L -»- J -*J 
«tiJiiil IjujJ 'UjLiLA j^^ajLi^ai- O-jjj (jl ~\it*u i «jJ.1 

dieu-uj JJ^-=-a U-° d «U^ (j^i^- f^J-^J^I JSLuJI .'(-Jl j J mi'i (jl (j£xJ I JJ ni 

jVlj .4j3li £a_Lll (j-a JlSLiVl J£ 4_ukLa - C - u l ll (juJj <t- Jj JU (j» 

(^ (jJifl iJ-a-tSLa La s:^;^ «U jJLlL^a JJ^>-J (_^3 I "IUa (jals^Lfll i * I u<J V 

jJu*J V l JLSLu/VI (j^O CLC J 0 ->J. ( _ T likjJI ,Jj_«_l!l JJ^3e^a (J-U-Jj ijsJLjlII Ijuk 

(j-o Ljjj 2JL>. (jjSui (jl (JIjjv"2/I J i's~i %c \\ (jjr "i i n" icLLlk-o Sj^La (jjSLj (jl I ia 

jK^Vl f j j" ^UuSLa "LJjJa u?! i«Sj_au-o» J l_UI (jl . JLiiil <_-jVL*. 

<ui-LJ flj ud^-LU .(JjIjujJI (j-ukj SjUJuC. (^yU-uJu^JI I j > J J 0*1 CjLLuC 4_Ij-La l_UjJl 

(_gjj| £uj_«-ui jj_i3 Ju?Jj Sj_2ujJI "'^JJJ j i >JI» Oj^\sc—a (j^o (j-Uj 2 a 

.(jLuI I i j'» ' "* J ; 2 1 1 (j-ia^S 1 juk (Jj o ->J1 j»ljLa» :4j SjjJlC CjLlL>u 4_Jlc Jj j La jj 
(Jj^Jtll i—g— m-dJ Oj-Sulll (jj '^»"j . J^j>.lj I 1 j * " !VL-? (jl— 3 i(j^ujl LaluLaj 
i lup! i (^ 3ju>.lj (_jUk Sjju^a (J^ jj i a 11 (J£ 'J-^lj J^i-^JI (jr^-J -pll^Hj 

£-aj ^lu-u^-^lj JLt^VI jj» JaLjjl ^uS (jlSLa J£ u£ Lupli (jc i h miCi lujj*2" (jSD 

.«3Jl£. jjj-3 lujjluij 3jjj-a J£ jJuj t(_£jj>."^1 j j uaJ I 
1 1 jl~- jj ' aJI 4j_j_Laj £-aju (.^J-ll <LlSL*JLI 4jt-Luja (^luJI (jjiLj-iaVI ^uJajjj 
Ju2Jn : I i j j **' 1$ 4_uLkjuJl LuJJju3j 4_*U A—uL^sjJl 3j_2Jl j-jlui flJ 4 K i*i a i _ J uk j 
I {jjl r (3 J ^ 'J (j-^l SjJUtulI «Liui"i/I (j^a (J^-l Sjjuila Sjjj-o (^^jujij (j I Ljjdcl 

4_iUI (jV t J i' < II d U 1 .lljJ <_*Ll_2u><Jl ^\ J J 1 .1 JUSO I j-UjJJ .((4 I II A'i j<su-uVI 

( J£J sLjJj_ii jj's mi" j ^ i* j i* jj^>-jj (juJI ijj uaJI (^1 3j_4il_j_a j j mi" 

. LuJlII *Ljuif 

JSJLC t LuJJ (_>^L>- JSJLC ^^3 (ft^ujj Lujjl . joJLtll Ijuk (^1 J J Ir-ltl jj^^Cuil I."' I Uji 

L*uJI joJLkJI Ijuk (jjJa^^-Sl j-usjJ Ur-^J i(jjjji.ji!l (jjJa^VLal djo i m_i j ^ miII (j^o 
(jljjL>. u^Liil juuo (jjjj " a jgj>.l i . i a (j jfl j m i _i j m i j 1 1 :< flujSDI SjJ U Ml I (^jJl 

joJLc to *i j " ->J1 j«JL«JI i (jr J(_3ljJI ^J1_«JI La! . Lr JL^J^\ LULc (Ju-4J i h/j $ 
ijjjjeuj n_kjuSLJI »j i Ml tfjujJb jsJLc ii—i^SLIl "TjL (jJ^-II («JL«JI >^ i,jjjji.jill 

. [eid|J.I] "Uo^UJI a v ,UII .^y*!/! "in,,ilnll ^ cj>UbJI .cjjlSjj (*) 




p2jlg3JI Xn ujJLa 



(j .10 i'itl (-;r iJj . i_a^SLII j»Lol j j «"i (JliLjl J-J^s-J jL*_<il i2_jjjcj j mi j 11 

mJJUjiJ MjjJI ijliil (j£ 4jjj_aj i_ijj_«l]l Sjja (jc i.Stj'i (jl i^-i^cJ i (j- 5 ! 

SjjJUI (jl .SjjLj>il,l L^jLlL^jj Sj-uLiU Lkj_&Lla>i (j_a Sjij ii"il,l Sjjir-itl j_j^j>o (^ 
(j^l j ~i ^Vl ^ <^JjKj-5 d_JI jL-if rSJJI "-Lili 4l4>j_JI (jlSLal ^1 l j_ ! SL<LiJI 
4 _ :T ILl 1 dJJj h_£jj>.^M jj i^tl (JSLi (J i rVn 4-Lu<_a £LloL>. @p^* 'l>. l " j ^^ 

.«jj>.VI»j «tLuI jJI»j « _S 3-=>- 3-J 1 » (j-o <-— 1 1 <Ki I j Ic j-ujGJI (jSLaj 
Ijlj— o j j fltMl JjLjlj i_3_9_<_u L^jl VI i(Jiil ^jjJij jt-i i .ijl joj>.I_^_j i_3j_»_u 

• ( 3 w 5^><-ll joJL«JI (j^o A j *j 2 > ji^lj 3^ Lj - a l (jr* Cr^' £ l^J-4-a Sj£Lfl I j b — ' 

i4_ljl^I_jJI (j^. (_yfl mlaJI IJljJU (_j-3 tU-i^Ja^La^/l j<ujkLiil Jlaj i_2j_<j/J 

^l jKa^/lj lIjLcJSJI j j mm cU I «_uj -^U,„jH jj . ^ «ll ^ g-Li mJjJI 

i jjt Ljj Ir-I T J->«J (j I (j$-4JJ -j* J Ml «11 Lu-ulj^t-l CL^jjj MjjJI JjSljJI 

j-*j>- L^J Jlj>.Lj (_yjJI K(d j i>iLjjJl <J_L»_3tjJI)> _i o i n_) Lo I ^ mi rVi Sj£LiII (j-a 
LgJ d j i>iLjjJ1 j<ujil_ail (jl — CjjLSLjJ — (jjJ n~ «J nj-u-iiLjjJt jj^o j j ii r 
.mj-jU.1 j«JL«JI (jc i M"i-c3 £ L^-_jj (j-o t J 'i" i m o -A^^J 



Sj j i n« II CjVjI i ii "i II liilj LjjL>- ^i^-i 'i (jl (^LsJI O^jJI (^ J uca '^Vl (j^ 
jjk di - L - -> - (j-«J jalc j-A "i^H 5 " (j-* ^\ Aj-^J «(j^Jo^Lfll LijLjl (_^jil 

,4j 2_^>L>JI JLcIj^JI (j^. iti.-K-U JIjjV (jL^ (_gjj| j ua «11 liilj "g^oa 
LlSJUk (jl Jj i^LlaVI ,jU i tl Sj_3 jJL_^a_a JUJL^»o u^JUgJI (jjtjj 

(_, aSLj i dja_ Lj c-i- o sL2j^Iaj j ^iii i a-L^ p I « "i 'i (j I :^J-^I (_,! o rj L»_l^Ijj 

3 J ' ^ (j-UaJLi^fc-A (j^JL*_A " 0 JL>»J (jl £_>^-4- 1 '(jr^^VI ^_j^I^_l1I JL(_a 

La lj < j ij^i.VI JL>J,I <_3J_^J I O-Lu idll j iXLj^.JI j-tt I «i it JLj>. I 
SL_l^>>JI ' " ' ' J J ' -^"j CjI «iKl "*• n (J I «i « "i i ii VI i<S_c.^LJL! ^-jlaj aj 



ftj o uoj iJj^M JL>J,I . (jj j U ittl (jJJLA (jAJ (J-lajJLI ^>-jLjJ L»j|j ,4_l«j_iJI 

iCjLj-JaLjjJLi £LSj_4_»JI sLjJs^Lc ( _ ;r 3 d i !L>JI <£jj-us \j j I (j U i 1, 1 JU*J 
£Ll^>.LL1I (j-« .(jrt ' 1 "Jl (j- 3 (lA^I Ct^- 3i>i ^° Julj lijjjej (_3jj_u (jl^ (jlj 

^ - ajjUJI ^Lh^VIj oUKJI JL=^ - ^LiLll JL>J.I ^ <jj .j^iVl 

o r J t flj (jiajJLLj c) i a J-juLa-lj ^L*-3 (j-a («J><-!l JUJUlILi SjJiJLill 

(j la ' U (J-*-*i (jUalll I j-* (jr^J isLpi^/Li <L3j.jiJ,I (jl jl CjI «iKtl 

,4jlj J-J-S-1j Vjl 
(jjj-3 j-j-C a| Lb ^aJ i La j-t -u a I S t-i i a 4_j_2jj_c. V I Sj I iia >J I (j-C Lujj 

( _ ;r 3 I «i Aj iq\ "i Al" ^e-a (jl " i njJLa a J j j mi" ( _ ;r J3 <"< o Q i n I JL3J .SjUJLC 
( _ ;r ik (^jVI *L<-ujjJtl (jl J>J><-! ij^LajJI i_i_uj.jj| li^p- (j-a . (jLiljLZILa t_.JLc.Vl 
.liiijjji? Cjj «i r nl i L-vJ_il (__-t sUjJ_a <__]! d j i nj i4jjLi_J,l 4__ujJ\_,l 
(jj/JL_tlS] ij^-ij £ *-'rh ! 

i (_£ j Li_jJ, I (jjiJLjJfil jJt I i n i .ij-a (jL_> 
(jjJ_>^_aV lj.._£>Lt« (jjiJLilal Lljj-L-o (jl_> . 4jj JL i*C i nVI 4__ijJL« j j j "■ II 
j Li—jJ, I <t___jjJ,l (j-CJ . (j-uJL- J-LajLj (j-C j_l > ■- — y T t (__JbVI J j 1 7i " I I Ljjjjj 
(__£> I j " J J **■ J j_LAJJ j' '3'_J>^' <L_ujJL« I ui M i___j__i Lkjjju 

(j-u j j i " J>^ (Jl 1 f I _-JI ' <a -^J I Cr^- J ^11 -ij-VJ ' <3 ^ ' ^ 

lL fj^i.Vl u;>^JI jjJLI La? V • o - YA^ ) Chrysippus 

. 3 ^^Y — VA£) j U i ..j I L^jju^I jiia (jrtjLfuil 

(jruLk (jrU (JjLa-jJlj i_3^>Llj>.VI £ ^>-jl (JJ_>u !j\ t n < n -r' o U t-Sjj-uj 
LlJI d junlLi j<ukVl .i^Llail 2_ajL>. ^ jjj^ Jo. ^1 Lb_pil U^iiJIj - (jry^jjJ.1 
jJiS jISwijVI jjjjJa Ijuk (Jjloj i—Sjjj/J . liJj "i mi U I o qa\ q i nl jjijtj (jl 

ojuk (jl dLi - L^lAiaj I «jli^l Jjjij»j 'i". t j 't Ly ^\ 4jJu?J.I jlSLaVl (^JLl 

. jJUil SjJaj^. 2jjLoI,I 

jjk (jjj|_i_flj| JjjjJa (j^. j j*C ri "i 1 1 j j "i r I j U i uji (ji IJl_lj>. <— ajj *X\ ,j^a 

MjjJI Jl— iUI LLJI J-i^aj (jjj 111 j i r j .,3^1 'ol I J o "i^U La o i II ^jj—aJJI 

t(jl i ii tl ' Lsl^ S i i(j^_llj3 (jojLiJI J^)> 1jL>. (_3^JUa JLlLa Lciajl ifiLaJiJT- "i i nl 

mJ jJI ^LoaVI dili J^ 

■ 



p~ulg£JI Xn ujJLa 



.(jjjLiiil LjtlLo VLa 
* ( _ ;r ji (J£ (Jj-Sj ' LaLu J-^i-T S-'jL*- j U i "j I Cj^LiJLkj £U_«jkl (jl 

«J^Ll^I sLJ liJill» iftjjLa Jalj ii mi» J j j S (j-a Cjl_aJ_Z_a 4_*_olj.J 

*lLv>JI i*Mia . LgJ sU^>Li- 3_c.L^> (j^. j_LajJI (j A i hA'i ( _ ;r l*J,L! i k A" ->o (_gl 
£Jj -Sj-KJ V La (jt^I-J i— 3j-<-u» :<_u-»J La <jl-C. (_y"J>J «(1)^ ^LjIj Sib» 

^ J. ^A^ a Jlalil (j? j U , „ j? jllL^lj .(jJjVl J 'M l 

i .i a t(' fljb ^e_a (J^VI jl) (_yic- 1 (jr^L-ij i .i a ( _ ;T _3 jjjj 4j I VI 

. 1 il . ..II c) j«i 1 1, ij ^ j » 1, | ,JL*_a ^2, jjjj 

jjl t Lo-lLuI 1 j ... II Ji^_!laj 4-iJJI CjJLjaJLl (jl Lajl.5 ..II ,j-a jj-ujJ 

Jj la 'II ^lajj-lj t-JSj) i u L_a Ij j"' S^g i4_j_*ia_SJI (j-C (Jj>_*_a_i d 1 1 >Jl Jj 2 * 
t iJ? _L«_a^ ^ < * a i_ilJl LgJ CjI aJSLll '^>«l J J j 2 II ljL_A jj-a Cj Lljj t i 

(_ ;r Lc L*-Jal j JJ-JJ V (< S-5jJ ' ^lj 2 i u» (jl *Mia Jj-Zj (j-^-J i2JVjj <_oJlj 
Cj^LjjIj ^ lr La 'u Sjj^j (j a se ui 2jjLS_a 1 2 j i a S I i|q Lul Jj^-^^l 
I ^ o liaj i LaJLS (j U i 1, 1 Lj^jjaj (_^J-1I 3-^LljJI ( _ ;r ik LLUa_2JI (jl . S JU JLC 2_j^_aj 
J t flj i h ^ . SjLjJLjv Cj^ j'C mi* jjlV jt 1 1 (j Lu JaJ>J jl JjLSj jl Qjlj-J i L»_a 

jLJtJj jlJs LLUa_SJI (j? MjjLi—iIl (j^j—iiafj . ,ij? Ja^Mj SI jui 3 UiU 

4_j_^.jj_a I «ii»ljL^>.| < alj V d 1 n 1V1 (jVI (j^ " A I" V a i(j^jjj_i^> 

«(jLa lLsIj ii 1 n)) (JLjII Jj j i .1 i£LjJL<ji — I Q i a (jn'sttl (^rLc — uJj^i-VI J 

l4j*>Lc.lj '^11 *— ^1 u£&\ jj U i 1 1 J li-ITM (J""^ -<< (J-^ Jolj-2^ "»J 

j»JL3 ItH^-^-* ^'^J i n -^-11 J C^jJI JjS 4jJ Jj n_aljjiJI ,j-ikL£Lll (JjiAj La^ 

^yic I j-* (»j-2jj • LijL? j? LajL^a i_aLLaII >^-T I- 0 jl "'U 

<_l_Ua_SJI : j-Lj-aJLI 1 t-i 1 11 jl\ ((jjjLa jl) |j_j_a ^jJtj i j U i ujV L^j (jjjj SjlcLs 

jjJs fjLdl tilli Jljj V iljuk LLajj (jJ^J .2_ijl^ jf 4ljL^ Lal jjf JbV 

IJLjJLI Ijuk ^jUj V ^aJ d j'^iiitl J£[ m' jjejj > ( _ ;r ji (_glj ijjia-Lall 2_jj|jJ| jjcj>. 

. Lxh>J.I] "OMUI "*5Liif f\ 3 Jol^i^ "La-jj : (j m 'l I j (*) 
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(_)£») 4j Ktl Ljl i'nti tl <j-\_! i! iSjUJL>. ( _ ;r j^sljl i .ijl ii j I i aj I j 

j « ui jft^J (jjiLlll (j^>« .1») 4-Jjj-^JI LjI — ua 7i\\ (j^-JJ '(«cH'j ^ Cr 5 " (j' — "^1 

*j_jJI 4^-1^. (_>^a-ij nlrUSi mi tl juk (J£L1 <_^>Li. Ijj-^j ii<jju>JI i _ ;r J3LjjJI 

«LuiaJLll « Jj>-jj»j i<L_J£LJI i?->n II («(J^)> jl) (<(J^ ^1 4 j i ■ i » T L_> » 4jLi 

^ *Lh»-Vi j ,t, j ti js» UjI (ji j^jJ.i o^^ii 

• «j^-t c^t JL-j «o-"j3j 

^1 tLjtil LU j ,j^o Vjjj ' I Jtjk JljljI j U i »j I £^0 JJI i ii U (_LoLj (jj 

OiaK (jl j_£jJLi j_jJlj>JIj . i "J>^ (JI o <* I Lvj j i ^ j nj-tj-aljijJI (Jl o f I 

(j^j—j i-ujj— £ (^Jl Sjl i^l Clement of Alexandria ^jj;< ,„tl 

j U i iij lj j « i'itl jl *i i iil_$ jjji ^1 j j i"i_i I o fi a U i t, I jl" t ii I d ri ir-ij^j 

.driinliitl jLL_ul£ (jj^U^Lafj joJjiJI jLL-ul£ 

juI^j ljl ^ SLtsjJI (Jj-Sj La o^-j-" lS^' >j uL> 2JI (j-a Vju 

lLjLI J ' a a fj ■ La i uJ I (JL£Lul ^^1 jLLajVI (j-uj j i " J)j-£ "^Ji iCjLaJLZll jJLC 
.«j» j ua-SJI «iKl t jaj£L>JI ^L -V" i nVI w aSLj jl . Ljl uaa-SJI ^ji-J 

J-J-C J 4j.il t j"i i ii VI «jl» 3*^ht-*-^W £ *-*^ 5 Li- ^jLlc j i " J)j-£ (jr-"y 

igj " IJJ (j^ «j' 'L- 0 !» J-^-J^I cr^ J^LJJ cr^/^' i5-jjl t J " . . i VI 

Sjujlc cjLjl£LaLi 4_uLUI ^ «i m" I «i Lu i(«i_3jJI ^1 LkjL_i_»j (jl jl Sju^>JI 

jl (JjLjIjjJI 3*Ij^j ^"i n " i ii I Lil») sLZ-3|jj-« (jjSij (j' L$JJJ (j-* (J-^ 

. (djl i ii a JL3 CjLIjjJI (j^nj (jV — < j" i .ii i." i i .n t i« d j 1 1 ii 1,1 <_tjSLJI 

(jVI d j «i i gj La £U><JL»J, sLaj^JJtl J_clj_flJI j^a^J j i "Jj-^ ^1 U i X I 

(Jljjlll (Jj-^j I o £ LaLu iJIjJ i."m «i i n .«(jjijj» 4 j S U i 1, 1 JIjjlJI 

3JUJLC »1 J "i I jl JUjvIj (.{j uli LaLaj |jJLja_a I % \ "i (jJtij L^jV i4_i_l^L^JI 
2_i_Ua2JI ^Jt 0 La » 1 1 '^>! • LjLoJLII (j 5 ^! LUtL^. ^ »lj u/Vl - SLLaj^a 

I j| 1 j . ,. A i <_5jj_LaJLijj i« I V» ^j^i-l ^ j iia3 jJLso «,jj»jJ)) SJIjlJI (jLs i I 
j I» ( _ ;r ik 3jujl>- ^ j ' ea 'LjLi '(^ ' l) o 1 "' xiia2JI j-ik w La » 1 1 (jl^ 

JUJL^>>j tj^C- (jjjj— j <-u^j-£ j ' a " Sj ^<sJ 2J|jJLJ 4_j cu_LtLi ,_LjJ,Ij k<i_j 

I» (Jj^S (j-a isLiJJJLI Ljl uxSJLl (JJjijJ <L<Ll3j JLcIj^J J-^J I ' eaj 1 J-! i4-tLaj|^ItJI 
La 
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4jj 1 1 ,-» j_a jsjLjJI (j-uj) j i " J)j-£ SjLcLS Sj mi r t _ J:T IiJi3 1 (_ylc ^J>J 

f>l r .il (jl iJ-jLc J*C mi J iJajv^illj .4jLlL>. |j r .ilj 4_al ij i ,i) jlj j_l_LaJiJI 

j U i .ijl J-*— s I «_£ I 'o^l I iU a I <j_ £ Ll iia_SJI J" o "I i_ajj_^>JI 

i LaLaJ S^La-" i n a j 4jSjjjua 4 j a i»VI 4_*JLJI Jal j i" , ,iVI 3^£Ls JiULlJ 
^ Jal ii~.,iVI (^tb j? JVj" miVI Jol jmmiVI (jOi.iJ 

<= I 2 A 1 uaJb 3jLc 4-jJJ j j mi 'i jLa i I jL£ Ijl» <Jj-j-3 j-a (J-*^*- 

4_jLa .JjU UI 2_25LiJ| 2_j_<ukVl <d Jal m~ mi^I jl ^yic cal >LsVl JA^JJ 

^^yJI r^JIJ »2-JI j-a ^ j uj >■ sl-t-> laj i-uj L_L)1 (J-^ia aJI Jia «J 

:2JiJL! dJVj I o |jt (jLjjL^Us t^SaJI illlj ^ j |jk .cuL>-l "i" , ,iVI 

i_>. <= f (jJI 0 liaij ^ <= i_j j t_j <= f L^J Ujjj ^ransitivity mjjl«i!I Sji^La 
O^-jis j_<UI jg l^uia stl jl cr^- o" " c»- 1 " reciprocity 2_JjLl1II Sj^LIj 

^ «j Ja Cul j "i i hI i Ij_lj». I j . (jLj_Lal£Lj_a (jLj_j_Ua_3 I V <= i_j V j i_j <= I 
I jW Lal i2_j|j_J| j_La I j «.i ■ -~ p'^ J "' LjLUaJs tiJLufc .^JL-JLI 3 ' 

. (^1 a I mi 1,1 ) L^Ja^a Myic- I * 2 aj I LuV Lalj (cjLl^jjuJI) L^jIju *l*-l^Ij 

2^LiJ_ijiI| jajL«JI J>^J jl-J L^jLa-a <> IL>J sL^lIu ^yfc ,Jj aj-^uL^a <LlII u^CuJ V 
1 ^ ) _a j-j-j-^ ^Llaja i i j ir-i'i jj^j i_3j_lj 1 i ?■> j I j .j /v n" tl ( _,l-i-»J »1 jji Laj| 

ijLajJI ^ Jj^Io ^Jj J-J-C- p (j J I JLajiVI j_4 <lj SUilJ jlxSljjJI 3j_j_>. 

(jjiieJ 3j_jJ.pl Cjjj>.j i-> i njJI jj ik-> <1l (jLll (jl ik-> SilLl i— ij mi U jfi^j lili (_u i aj 

iJliJjt^JI j ua-xll (^ IjJljsjoj .(<Us.|j_^Lj^ j U mijI JLar. I i n >J l^j" <ij^ 
Lijjl t's> >. (jl jl\ (jjo i<LajjLiII «.aj^m (_|_| i^i jji j^jjaLtlllj jjL»JiI| jjSj 

j ui£ ^_c_ulllJ1 jj-^II jLll 4HjL*_i_)I dtjl^ (jy^** (3JalXI Ct-a-'^aL>- 
(j1_i (Jl a <" t ..VI j-Aj JlJlj L*j^ jj£j ( _ ;T SLI ijjU il,l Ijbk LjL*_<j/ j^-^J Ll£.Jj 
j£Li!l (JLsc^o jl i I 'l < JL^a JJlj^j jl Mjjjjj_UaJI (jjs iVjl '.mJjj>-VIj 4-ujDI 

iUmij^I j^iL^ jjJu Ijl .^sn jj| jj^l^JI ^ . (Denkbereich 2_uUVLi) 

tLajl^i^ L^j^La I guiaju ^JLu I j_4 ' a u^jeJUI 4_LiiJI Cjl — iU , 1 ^| r nl t j J a JU>Jl LU^L>. • 

4jjjIjJI 4-a^LiJI . \jj>-^a Lcjcjla ^-jLjSUI (ji Lj uuua j JL£^ .^jLiil L^^JLa j^jSLj m^>- 

.[^lii] s^o jjV M bSJI 
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jJ^Us^ (j^o 3jUJ^>. L-jl i>i 3 I flir I ui i ") Ljl i>i titi . Lgjl ju 

JIjjJI (<_jji£) jl 3^ ^ ' J ^ UL i '«0"jJ» «<jf» '«J» 4-j aJa-UI JIjJ II ^ I JiielL-u I 

(3^1 <_saJ1 (jjs lLsI j i" inVI (jjj-ls I (j "i «Ual (jSL^j Otjl_£ lil I o r d j ii U i U 

6-* *CrA> t-JJ 1 ^-* ^ J-^aljJI (j-a «I j-A jjlc (j LSI ' "l'i^ J ifSJJ-ill 

.(LLuf ^LUlj '<\ i „VI ^ (_>iLc. JjVI (j? (jlc-) (j-j>^>L«JLa LL£ 

ljlj_a 4jV i<_4J^U,I CjI j iXLjjJI L»-^_l^>j J^l j&j^LU j La < 1 1 JJ-JJ 

<_uL_Li5 CjLcjj^j-fl <Lj>JL»_a A A jkjj i*LiIL<-uj ^LjI Ijljijj 

.S^JVIj 5 «j j Uli -2 , „ /i 



J^LJ.1 (J^- 3 li^JLiJI (jj-a-II (_j(f< ' I <j » J o> 4_lLj_«JI (jialj-C-VI ci^jv (j-a 

cU£ iJujJj i_ajjj/ i(J^-l .cl2jj>.j i n-v. jJL! 's j i „^l£Lil j U i 1 1 ol ijo . ul La jtjjL 

(^Jl (jjj (j-o (j^LI U ( „jJl jj ir~> <tl ^ d j t . ijjj.1 d ri inliitl J-K-aJ Sl_j_>JI 

jJLa — Lblj L«^ t i^tl jjk (j.i'Ctll ,Jj — I M i „ 2_3jij_m cG^Lo «LaLiJsl 
j r (j I d MifrjdJ LiL>. j_iiilj . 4_^aljjJI jlSLaVI t;r i«-a (j-o i_ijL>. ^LlIs 
i.-m uaJI jil jJI Jla-Ul Lo! . bljjjlj L^l jj 2_lS^,>L1II 3 j n-»Jlj 4 i>i 
JLtcf JUcj ^1 >La .V; a /ij jJ_jjjl .Port-Royal JLjjj j^j a^L^^Ll! 

tiilj ^<sJL«Jl Jj(Jj . u ti i ujJI jj ua «II ^ ^l^jVl («uJjJ J-^^' ^tH^ 

(_^aJL>JI j jSLHII (Jj-<-u ^> j ' " II Cy 3 ^^-^ • (j-ta- UI £j>-Ijj i. u i .i ojs jJI 

(j^o SJl^-"i i n a tLcLajtjl jalnJI Jl^-J i 4 jjIj ui C OJ^J La Ijji^ (_^-II CjLaJLmJLI (j-«J 

iLeibniz jrilitl VI ^LL-mJI t j_j j> < iiU ^ p g Lo j^vIj Vj ijt»-jLjJ,l J La ' 1 , 1 

*<_cC jljukl 4jl ijaLiJI J^Llo jjJI (_gjJI ijjjjel!! cL».j (^ic iljL* Jj>-Ij 

VI jj glaJI -SjLtJ (jj j La " 1 , 1 (j! jJaljJlj ,4£.jL>JI L^a}L»Jj 3_ujijJ| a^jJJI 
. di I j i b LjjJ I L^jjIjI S^j i uCJ SJjJl>. d I 'j i ul Jaj-us Gx ij uiC jjj/LjJI (jj-^' 

■ 
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(jj*C i .1 ^^3 pita (j^JI ijjU d j < .ilu-u^l ( _ ;r jxmi ^1 3j_<iLyj cujcuj i_3ju_u 

Lciij .(j-<-ajL3^l 4_cSL>. JJJlJ jj-o I uaju i U I 'i ( _ ;7 SL! i U ii'g iSjUJua i .<i ->J Ji^sukj 
(j^Us cr^j" uu ^1 Ljl_Ua-UI VI jLu-cVI ^Js, jui.Lj V! jaJ>UI (j-a iljJ Ijj^i 
mJjJj (jl (jSLajj iJaj_JuJI Ijuk »1 ii j " r nl l_a-j|.l J (j mj <_uu-! .£_u_«J,l i U i 

SJsjLUI (jf ji^j lL £9-ilJI ^LH^/VI J^Vl ir^-p. ^ .ciiUsjLm <jJI <t£\-fu\ 
^^o^tJj Ll^LLo La lu_ui J>S3 L$jf LkjukLLi ,3^0 jj-jj 2 j i>i g ^ t Paradox 

Ll£.^lj tljoi uj (jl L)Juucl Lo i^;^ (^JUlJll Ijuk (J^" (_L>- llj utfl I 'h i"ij H-L!j"i mi U 

jijJu*. LjLp-l (j-u-o>l3 (jr-^'j S_lUI_UI ^jJ Sj_u^l SJsjJI L$jl) JaLil^Li LcjLj 

• (_^il j-II (_^^LuJL> p 1 11" Lo IjuS^ . j" * d j . a a i_gl i((jJjiitiJI 

iJjjkV Sjj 1^ LJLc. n-jLajLiil (J^l pj ^" a" 1 n" SjjLiLiil tLu/jjJ,! ouL£ 

(j " "I j"" ■l<l^ (jr^J »«cTU^2JI mJj» f'J^ lS 1 -^' jJLjJLI (j-o ^ 1 *^"_' L«Ji 

.««tSLLu CjJjLo taJLd flj joJ mJJlII» tLojJiiLi (Jliil IJ-jJ .^Ijj^l (j-u jJ-i-II (j-C lujj 
ilLLujJs JuLaj joJ O-il» iOjjJcj (jl 1 'l j Ir < La a3 < Ijujj ^jLuJI p 1 1 nj (jl j 1 uji Loj 
2jVju>JI CjLSjc uaaJI ^Ljluj Ijuk t_il S c? (j-3j i«(j-Uj-3 li cJjl -i '*» (jjl 
^3tj>. jj^i I ■ a iu (jl VI i<LiLcj jju*uj Ijuk (jl J S J ' "' dil«Jj . LjjLi-uj (jjjLui 
. Ijuk (j^o Ij-fSii (Jj^a-a 1 (jSj joJ id-ujukl i_jli lujul "i iVi (_^uJI i<Cilj (jjIs^Lal 

1 aj £ i_jlu3jl_ail d "1 air J icL_2jjJa (j u a I ~j JljjV (jJaiil (jL-£ O^jJI dili (j-fl-fl 

.cGli jufc I (j T- I 11 M (juJI (Jj-lLs-^/l jui fjjJljj 

jjfc (Jj^/I i almJI (jl_? J_La . Ijuk (j^o j»Ju3l Cj^j (^l (JliLajLail jjjLl 
(jl (jj-ijj jljl .(^jLiLiil ,jjjJ_lL3| (j^o Luji j_j^^Ij (j^Juu^ojLl j j a I" (_^ijVI (jj-yj 
(Jl! luJa I I dujjvlj^o kiOuIj Ji_4^.jJI (jl» 2Jj|_2JI (j^JuJ^ojLi duajs. ,jx. £-^tjJ 
,jjt>JI (j^o diT Sjj Laj. J^l J-^i-T J— ijj ijjjiiajLalj—uk (jiJ-L 3 (j^ 1 cl -^^ J^* 1 "** 

Jui (jV iJLje a i ala- jjjj J^IojLj d j i^ 3 (jl (j_oJj_2j i(_L>-l • "' i'iU 

diljj ^1,1 jj jJL*JI Ijuk J°t (jlSLo Vj i<bjl o mil 4u_aJ| tdli (^3 Uj aji j-s^t 
Lujj^/ itL_?j_ualI jju>-j ijsukjj I Ijuk (jl_i (jj-ijj jjj .mJJuVI iuuLIII 

Jj-aJ (jl (j-\jlj_«JI £>u-ul <_JuuiwT ^jt-i" 1 n_i Juk '.^lukj-i j<Jilukj . Lupli (_^al_Li 
1 '"^i «. La flj (j-ojJI (j-o Sj_j_3 (^1 ^l_u»j djl Sl-j-ULI (_;u3 3^ .' '"^ ^ jl">- 

.dJLJIjj IjSukj i^j fljjJLI 4u3l 1 11 U * axaj ^La flj mJ>*-' *J-^ J ' Wl «Lal ' "U 

<Lj_L>. (^1 (Jj-aJ <J_uLojJI ujIjuuLII (j^o ol_u_a V JiJ—C ^1 r-Ll^ej ^LilLij 
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1 jtSL&j . LgJ 4jL^j V (jLajJI ,j-a SjJLa dilj (j! ^^^lc j j " alu 

. U\^u V ^UKJI 

diUaj>J (yi oLu-a V JJlX. Jj^sLs. (j I jaL«-j j! 1LJL1 2_ijLiI,l tfjui Jl-*~ j«J 

Lajj jjbj JuSJ .(j-illi >U 3 j t>Wi 1,1 a^>Jl_siJ,l d_*Lj (jf (jSLaj (^jJI 3;l-> ntlj *LijJI 
^Li"}!-!! (^Jl J i^i nll JjJUJ ij^jillj^LIl Jjt-ii LLiiJI JjjL>.f <Loiij (^Jjj^VI 
j^jiLlIl (jjJill ijlaJUil C^e-ul ^^ill JjJ->JI Sj^sji 

<l_«_>l_Ju (Jtjj V i(j^J_)l_i_J,l lliUsjl ri a (j-a <L"Sjl_i2_a jui~T (j^M j-£ j-Llj 

(_)^aie ui r a «<_jl JiSLIl» ,j-o p j i < V LLifc Lkj .i_ilj\SLJI 2 aj I A ^ Lg-il :<l_*jlj>j 

i^^j^SLII =] w ^1 jjjl-L«-ul Jj2j» '.(^Jl-l!! jJe-iJI ^^z. j j i n~ «Jl^J 

kio^jI ltu K^y 1 J£ ol 'Epimenides The Cretan [gj/ S >j>>- (j-a <s'\ 

JllLa jjjl_L«-ul (jLa i j J\jI-L«_uI (Jj^ (j^ lil :2j3jLiLa L^jl ^-L^aljJI (j-oj 

— cUj_Sj I a (j r (jj-SLj (jl (_jj5cjj i<_jlj^ (jil j-ifc i^J i^aJI jJ_j_5j ( _ ;r Lajj 9^ 

LjjuJej jjfc (jil djl iLajma — Ijiji (j^jjiSLj V (jjjt-MjJaVl 
( _ ;r i«_aj t_t£.l>L~JI (jS-4J ' flj LiJ (j-tjj "ijl ri a Jj^e-o (JLliil Ijuk (jJifl 

jhjUjj-aVI t_y3ju)> ojSLj «oj-jI jtis (j^jUjj-aVI Jii» t;r aj (jl j^I^JIj . <_ > I « K II 

.^jjt-o (jjl i«|jij| (j^jjiSLj V tjjjt-ijj^yi» (J-^J — «C-j^P"') 3^-^^' (J>^ 

(^JLlJLi .3^1 II J>2j 4j! LoLa K(t_j|j_? LjT» j^Lij ^jJI J-»-jJI lil-o (jSJj 
• 3^ ^aJI Jj^i 2JL^>JI tfjui (jij it_jjSLj tu! Lolj n^jj-Jj j_j_^LlILi j^j_a 

Luk (JK mi" ( nVI jjJsj_a (jl (j^J-J-i (jl ^jU" i .i )j i^L«^3 (_uu^o1 tfjuk (j^o ^jj^iJIj 

.j_lL«JII i l-i t iijJI (j^jLa jjt 

cLiill d A , 'a (jjjjj jjla .(jOJjl d K uiX\ iiuJt>JI 3 " ' M p i u flj 
^Lc (JSLlIij d ^Ul 't I JualLjuj i((...(jj (J^-fl-i (j-*J» ^5-1 (j-a LjLuaJlH (jj i uS[ t n 
: jjal_L«_ul (JiS-a (^ (Jjui^l Sjjlj <L«j (j I Jl_u . 3 t-i ' U (jl^-° (j-!! (jr*^ - " ^ 

2 tl (^Jl j j mi* 3 , '^ a ^ jjj ^jU^ aVI) ^ Q Jj|_L«_j_il ) j''-"- 

l^i-j^b (j! p^jlr c-^-JJ n_jL>JI I jujJ 2JLILJI SJVjJI 2 "UI ;t t tiJjjf . Laij^L 




p2jlg3JI Kn ml9 



i n" ( .|V1 j»^- (jr^- O^J^*^' M-J-^J L»-*J I J^ik J£ (j^o I Ojjolt'l'l (jLjijJ d_4J 

cGli 3I jU'ilj lur *Ls_aMJI 2^>JLj(_a (jro- absurd JL^>JLI iJtiitJJ 

jJL^o (j-o (j^jj£La j>l Jl-st "i i ..V d_i^3j_i!l ^L-jj i_3j_<j/ i^Ll!! Lcibj^a. 
modus : cr Lu}L!l L^jelL^a^j SjLc jj'Vij id-u-uL-u! Sj£^ (jJj^l .Jlaii! 

Cr *^Z (PJI l S_ul_iJI S jiLiJI Lo! A*) j! «j^LiSyi Sj^-cUa ^1 ponens 

.«Okham's razor J^aj» _i - a^,„r^ ^j^vVLi 

.^j-lIs^j L^L-a ^jJI jjt (H 1Y - ^ • V\) Abelard ->j}Lul (j! <j-a jai: >I! 

((jjl j i>>LjjJ1) (jjjjL-jia! I j ajLieJLml (j! j-La i}L«-3 Lffc9.3j.-C. ^IjLaJI (jLa 
(j_a «LajjJa Cjl_Li)^_t_4 ^jjjo ^jc SJljJlj*. Lufcj._»_a Cr i "i j t Lj gc * rt La i J gej < nl 

2_ys_5_Lll SL_>JI .4jJj^/I uiil al 1 .i U j cjLj-^jJljJI ^1 (jl (jjj 

(jj_«Jjtilj (jjJLj>.LjJlj (jj_l_LlLJIj (j_J_<j/JiJ^il — J Ml jtl I— 3j i lr-l (J£ ^ J T "l I ll_l 

j ir^i jl 4Jufcj_j_a I flj'g (jj-aJLjr"i i n_i 3j.-a iIjLuVI 3JlX.L3 - t-j^UaJlj 

(jLCal '■ (j U i 1, 1 d ih n \ «: ( _ ;r jiJI LbjJ Ljj/L-uIj . LgjLuI Jj 1,-iLflj (jj|j.£jLjj V 
LaljJ (jjSj (j' tjj- 5 (j' 0 i^L^S d "1 J "1 a d j i'n 3 ,j^a i<L»_>JI i fl i ^ "i i a i>J_jJI 
(jic (jj ik-ijj-js. ^«ufc (jjjJI h>uJlj>J,I cLiilsLUI (jl . L^jLjjI d j ri I ijlr 

tL»j^3 I J-yJ AjS icGLc, j i ii a ,j^. ^^iJaLiiJI j lLsI i njtl Cjj>«J ^(jrji (^1 *Li>.| ^J^- 

Ij^La ij_jSLrliL! 1 jLg.1 i .i o Ijlj-o (jjSLj (jl ^1 <_jj_aLa «j»L^jl JjLaj» Lol 

Ji-U (jVI tfj^il (_^-4 .(jJaiilj ^ a mlaJI i—S^litJ Sj_u^ l£>>-I iJIiVL^o <_ijj uuJI 
<Uc iLuKiiHinMj^ f\^y\ (j^ .t-jbSUI (<ujl_y>- VI dLjjd^f (jj 

j£y jjj-^I oL^i ^jJi jmi (jL^^LiJj ^ro- j! m"\ ^\ ^Uj^u vi 

-.«The Name of the Rose SjjjJI jtu-ul» d jj o^jJ Umberto Eco 

(J*C i"i_i i_3jj_«^o tbl .^LilVI jjj_C LriJJ_aj SjL>. d j Lfl CJ i(jju>JI ' " ^-^*-J 

u 'n inliill ^ ■ n il l ^ a J3^-? ^IUir> a 4jf (j-Uj ^JJ-iJ l Jk-A 0^ 'k~»-M^ i^^H>-l 4 j -^ Lj ^ 

- 



Entia non suni J^ai <4j]b]| Sj^LUI <_ ,,,„ \ ^ n , £jl><i ^ J.^iM 
t «i».L>. jjJu iTjliLjSLJI ^J^. S^Lj multiplicanda sine necessitate 

21c L«-Lu Sj-i&La }Llc j j ir-iTi V S^yiSLl JlVl La_Lu J-J-^l |>J^ir"i m* I jU, jf 
JL*_a JJo. lCr jjVl JljJI jjfc lLL^jj_3 JJ-C jjjSLj Jj^v i^riS^i SJljvIj 

JJ^-C j_a j-i^J V - jU ;tl ^ . j_a ^-lU" ih a u <^ jsL dbl Laa. 

(^3 -S-ij-JJ .cULl^ j^S (JjJljIs! JjlS La-£ iCjIjL) mj! J * j" i ulj <CjLj^jJl_JI 

iJjJLiJI jjjfc ^tH*" (j' 0 Mj"^' Cr^l J J L)^- '• ^-^ijr!- 3 ^^' ijr^- ^ r^Jk ^JL 1 (3 d .' 

(JjljULi Sj-uaL-v L^-i^/ t(j^L>J1 M^^-i-u m£j-jv1 a ge a ^j'-^J**' ^" j^ (jr'-*-^ 0 ^1-3 

,jjjJlj>JI di! i a ifuSLj joJ jl tLojjJI lili (Jjo j«J lil i(j-uSL«JLi (j uS! «tlj .<_jjJI d «j j U 

JJ_C JjIoj (jjj-ts j-^ '^*JI cr^J 2 ^ niliitl ^ JiUl Jj<_3l .«-Jj-ll j^ 

. *^>L>.j ^jjJsj IjUfc j£. J i r-> Vrj i_3jj-uJ .^£.}L±il 

2_ij_j£La t ^ U i 1, 1 ^JjLj j-a 4 <j a cUa- A i <~is (Jj^a-ill Ijuk j&Hie-! i_3_j_<-u 

jj ^ *" J (Jlj-"' ^J-^ 3 Lt^- •J L9 *_}I C^^J^ <J^— ' ^ '"' 3"* ' O k 3 ' "J - ^ J J ' a 1 1 1 
2jLgj V 4_aLc CjIj-LsLca j Juu < uJJ 1 2-Jj j mi a Cl I Mi^L-La djj_». JJjClI (j U i 1, L) 

La SJsjlII ^4^. Ijuk mStlj djLLJIj dJjULI I gj'i Ji-J^j 

t_j^.iaJ| Sj_j_»_^> 3j_ a j JlJiJ tit_j_^- t j mi r ^.iL^JI (jj_SJI i±jJLj>. 

(__)13jL*j A i nl 3 (JLa_<-u (jL»ii ( _ ;r i jajkjJJLi^a jjL*j C< i"iL>. i^JlJI (JL>.jj 
U~ ^ j A i nl A tl j.jIjJlJI ^jLi- <_3 Jj— »_a p $ i ?-> t j .j uta ttl " a ^LlaA 

i^IjJIjjjiVIj i_! jjJI lil" i n I i JjM^fJl jj-C- ^1 i "j (»-1 i_S j-M I j (j-a . Ijuk LLa_JJ 
2jL»_jjl (jiJaljJ uj u j t-i j a -a 4_jJLLs (jjjLa^ jm* i n j i fij 1 ^ <— 3j~c (_£ jJI 

i_JJj^>>JI Jkcl J iJjLjj_J (jjiJj-SJI <_3j_»J V (jjj-JI I j (j-a ScL3j t ii II 3jUJLj>- 
3-3jA mi 1 1 ^ " j ua se ui sLILl». JL3j iS^jJ^I SLl^>- «Lu jLcf (jjjJI 2 j j A , ^11 
2J^JLa j-a ( JT ic I 2JjJ_a i i a j 11 ^ ^ 5 tlujl i i>Lxaj L_a^ i d '^jj i a j 1 1 

(_p3jL*j (JiiLiij i(j\JL>-jJI jjjuk (_p3jL*j diljJimi c^jI^ SidljULIj cjI jLLJI 

^^^JLc j ^ ~ mi! i_3^_tj, LgjV liJJj iju^jIjj j^ ' 'a Sj ljj_c w >i ' V «j j i ^ 

.jLajJI j-a <lnj>9 cJJ-a 




p2jlg3JI Xn ujJLa 



mominalism-realism S-uLaiyi - 4,* SjJiLia 1 ^,\c Jlkj ^1 SjlbLUI L$jl 

jliaVI j . uSLj 4Llj*j La 4 j n fr^fl ^y> 4j ijjJajJ,! 4 n i n l'g ^uo-us ^ jJL JIJ_oiJ (JLsljjj 
tiep. jj_a 4jlLII 4_4_l3 Jj^>- Jl JjjJI 4jI .3 lindiill j . uSLjj 4t jjt-ill j , uSLj 1 1 j I j iDju-uLj 

(JJiU-ul i^jui-l SjLlJU jl i4_2_j. 

V1j__u 4L>-LjJ,I ojuk CJjLl i«4_ujJlII 4 n, nl nll jjjL» 4jLi£ Jp» (j£. J-<-"J ^'>l>^ 

4-C.I j ual\ qjz ,3j '^i I 4 1 1, flj (j^l ijj- 5 ' J|j mil 4_lLo^I 4-C.I j i^tl OuL£ 

j' 

jjjjj Ja Oul^ L»£ 4 j miaJI L^jLJo (j-u i_J-*- j:>,J L^il . Juu La-ii J-*-"J ^ j « lLj i ol 

4 < j j U La jt (JjJa^LaV liJj "i iIiU j_uLxL! 4 < i>iL>- ij uajJI dlli ^uS 

£y» IjjI i-aliej ^oJ 4_lL_jiJI 4_p.LJI £y» ^iL^a a Ijukj S«universals iTjLJSj'I» 

pu-ul — Ijuk (jlr — ( _ T 1SLII . <— ll a K tL S U ,~j 1 1 *.! A 1 1 JjJux_jJ ^JlSt" i ujj < LuJLl 

jjjjo^aLs J a aj («.}&^».j)> td^jl^a-jj^v)) t<(4 ijt~>» t«(jl i-ujl)> Jj i 3 jj_a ^-I_a-a 

Ijic U ' 1 1 J_lLeTJ1 (jiJ-^ 3 L>°- f ' .4^j_m _a^e-i Lj-UU-u ^ iL-uLHI 

(jL£ t<— il aKtL 4jjL*aj». (jjC j j j «~itl (_gj^*jj t<— il aKIt i a-L-ua-> (J I a «~f i "1 

j^aa-sa jlII ^ 3 i^i-r ill Jl_o*&J1 i la i * H ^uk (^y-a^LsJI Ja-a-iJI 

I aj < u iLkjjJij SJtill ( _ ;r i«j3 L)^ Cr'^Wj •*— aKtl (>U LjjJ 4jL>j V 

. 4 ri i .ilritl (j—S jj U") 4 j i nitL LJjlj Lj_Ajj>. Ij-al itJljLiSLIl 4 < j j U 

jjl jJlju ^La iCj_a-a5L!l (jjijj/l cL^sjLi. jjk (^j^l 4 n i nlrill (j I Luj_ijj 

<-— >l aKtl I flif i n uiSij iSjjLjjjJI 2JLj/jJI ( _ ;r L. 4_Ljj/jJua ^^^Ijjs^ (jjSii 

.(Jlll jJL l_uL>JI Ijuk j&jj (jJ Lj| JlJJ - LL-^3 I (jjlr (-;r flJj 4 i nrVl (j^l 

,j-a jL*jL La^jvjJa JjLjtj i_3jjjj .4_j|jjJI juLa I "i i >i j Lii (jLLs-jjJal 4_«j 
j_j_c I a i fr jj-Laj J-^i JjL»j (jj I uiajfj 1 1 a ''^J-*^ Jl—aJL^I (j' OJ- 5 

4jjal3>L3^l 4jjJaJj| L^jl .SjjLsIjJI (^Jjj-a , a (^JjVI 4_uia 2J| .(jLajJI 

<_uk j_> V «jl». ^1 ^ .a_j_t_flij (cjLKJ! jl) J5J.I ju^j ,a_ a _ ! j a .tji 

j-Iiiii JiUl (jl (jj a r j—i-a (jaJa^Lai t_ukj_a ^ U i njJl jj i^-i «11 (j J J » 3 1 I 

J£ LujJ (jjSLJ 1 j <j u i— ijJI (jl \j, ' flj_cl Ijuk j^aj l^jlil j^aljJl (jjs 4 j < ^lj 

OJLujJ J^-2j . 4 j a ( »V1 (_^-£3 4_u3jLtil j ta * 1 1 tLujjvj La I . 4jJljV1j J(aL>Jl 

"I S 'H J^i^j I aKj i,_pLii!l (j^s p ta c 3? 1 pl La S II J j fllaj (jl 4_uLiJl cL^.jj]a*^\ 
a j 'a I A ,", tl ( j_ a oJiL Sjj ir-i ^yfl ^Lal '"'j ^la JuSj . Ljj^I uuj Le-j-fl-U CjjLjl 



(jS.i.wl.l.SJ I tjh'i n 1 1 



(jjSj (jl V 2_al_«JI pu-ifcLjJU : Lgjli (j-o j_sr i .1" LgjLiiJ J^-p I fll* > ' I Jua- 

Lj^aJiir" 1 n't «Jlilj-i^sl -5j^*-a t <— 1 1 o K 11 J) U m (j^*- J-3^1 I ii I U* SjLjj <Jli Ij j j «"i 
jJ-lL-uJj jL<S/I I o $ jl . La Jljv ^1 4_ul j i~,t r cLajjJaj U-*.^Li La 1 h irrj iJ ^£ 

i^LJSJl - Jl\-ju1\ 2_lL>. Ij_a^e-l2l (>« JjIj! (>« ju9»Ij - Roscelinus 

1 * jj (Jli^Ljjl J-Il C^aili iSjJaLiJ,! ojufc j_j1jJ1 JljJ_>u J ^ 1 n j V 

j»l ( ( _ ;r ij_ji^ I Lajjj j_j£^l iIjj_jJ| pufcjj_ilj) (jlSLLuijjJI Jjfc tj.il 11-1U i_3^>Lo~V 
JSLAj .(^aLiijVl jaJjJ DunS ScOtUS clj^S.^ J_j|j p j « aj) pK m j . .<** j_fl]| 

Lljj «jiiLilSLll JiLotju . 2 j a niVI JIS! uif jj-a JjLjj_a jSLi j»Lj^l j-a jLj/ y'-' 1 

jJsljJl (jlsj-ju .((_£al«JI jjsljjl (j^9 Li_il_j>. ji (.gjJI) J ui Al ^Llil jJs^al! 

j! JaaL }Li^) species .^Ul jf (uL-^i 5 >^-^ genus 

La »1 iit-1 ir^il d UI 1 ,1 La Jl». ^1 lilLaj (_gj uu.ll (Ji«JI (jl VI . ((jjljfl i"i jl dijjsLj 
j ii-i »tl «JliLjL^jJ j»Uaxll d_aj^l (j-tj (Jj^a-flJ (jLajJI (jjs Sj j 1 i-> 3 4_j_2_>J L$jl 

^LkUI ^Jl 3jj_JI «Uaijj i_a_a^ udlj-Lp. .pLdJ ^JjVl cIjLsL^jjVI (jrua (^jjJJ 

djri jt-nl aj 1 nllj cUlaj(JI ulil <i_nU"itl J[ojl3| J-ji (jS^'j i^Uj-ilaJ! juJaL^JI 
^^Ljl d ,^q'<\\ j ir-ir J>L>. J^Iaj ^jJI lVt Jl j^ia ^^jl^-j .cljLKU (d_JVjJI) 

(jL^ Ljlj .3 < j j Uli «Julj^wf ^Jl Sjl_<S,)M J°> a-^jJrl .„U ^LiKJI a^jl_S_a ^JLi 

j-a VI Jjjtjv (jjs jjfcaxj (jj ijjJaiil djJijUilajiii Jlj 1 ntl SjJL>- (jLa ijjJa^JI 
. IjJlsc^i JIJjjJI Ijuk «L>-1 i_ajjj, tiJljilo.j ^^Ai-lS 




4jUL^I "jJ.(!1Y - - S • o • ) j a r ^jL>JI u>^l i>° cr s -i J > i '-^ Roscelinus (*) 
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L»£ 4-l»-31jj tLuLa. *Lui/^l £JlXj La 
«4j£Lu-u}L£>> tlll jj? »Lj3j lili ojl^J i>Ll3 L^jjj 
Lg.il jJj—aJl 1 uiajl (j-SLaj (Jj 1 a ' " .'J ** j * J .' ^** — 
(_gjJl i. • i .i "'v" ftjj J j 'H 2_ibjL^>. Oul_£ 

. L&br uaj 2IjJ (>U i_aL^jj^l dJJj (j^a 1 j 1 &jj 

* i\ i i"i!1 IjUfc ^ajfc (^yJLjJI i'i^^a (J3-^_i (_^o_i-uJ 

(JIiLjL g-i t_!j_3 4jj i o I J_Lo ijoIkJJ j^LJI 

U ii "i ii i (jJ i(JL>Jl d «■ j i taj .j i^i r £_u/LiJl (jj_SJl 

ol_>uVl I i^i i a (jl_j_j.ll ii*C" i_JL__sj ___• i4j_L_ 

< _Lu_i_ Li-ul/ cGli _>_>j_!j --Ij _;jJl 4jjj___J1 3-_j 

Jila- 4__j £_*-___ (___ujj d i nii 'l (jVl 

3«:1j_jJ1 j___j_ SjL^J Jjj i n^U, <Luj^SL!l l__La_b_Jl 

jjj (_)__ '. L____J_Lo cLjjlSLj^OJ ■ ■■ lu 



« Jas*. 



(_ukl_jJLi jjjj joJjl iSjukjJI i_i£jui »1 a i .i * aliu (_^<-!l dilll^ iSjJj? i. .t i u 
l_gj-II t(j n a i"itl (jj a Q& Lal Si . ilaJI LaLa-i JlLiLij i(JJL«JI 

(jj_jljLjJI i La ii "i -w. 1 jJi! U i nllj »1 ii ir-> 11 ^1 4j ir^Si ll>' (1>^*J '-° 

I l'r~l\\ dili (JjLfl tlJllljl 0 I lili S-^JJS- JjjlS^J ISLiVlj Q^J lr-|l,lj Jj-LgJlj tjjJMIr-ltlj 

^jJl diUj! «JjJUI ^1 W Stoneheng (j-3 t(JI o l' l t l <— 1 J < UI 

(_£.slupj ^^-ikj <Lujj5cJJI i_jLcj^4->J.I jlu-u^i (jj-^Sjj iSjJjVI SuSjjJI ljJuX. 

• (Jj * ■ — > «"T T t ^Lfljl £JJ iJllljl 0 I il T t J-i£. 

JjlIj .uliljl a i ntl Ju-aj_i d U j"jua <Jl! LuJs LjjJJ «LuIjLjJI j-jI u< j 11 (_^Jjl J flt^* 
oJ-j^LlI 2Jj_c4J juk t4jjl o i ntl ^lju>-VI <i£ju>. A?-^ -^j-^ 3 ' Cy 3 U ^ T"'-' ^* 

Ijuk Jj>-3 iS_uj_«Jl Sjl i>i ->J1 . jIj-cVI (jj^ls (j-C 4j j J'"Hj i>J j i?imj 
J-^jlJI Ijuk .2JL>JI j i>iLjjJLi ljua-1 i n" ULs. iJjjjjLVI I »?*ijtj i(jj_LLil_jJI 
^ojj La Jjjaj iSj-Jj "i i n a ,_p3j^l (jl i fl ui ~f\~ t 3jL>. <— 1 1 C CLij ij_?I_jJI 
La ^yflj i(l juk tiJjjl ,j-a Jjl (j^jLU-LajLi (j I cU 3>j>U (j-^j) J 0 

^ 'W -YA i iEratosthenes j_ i ip_<_ U jj!jl - 2_iJLi 2.3 j_> I ^Uj T^a ^Li-a juu 

JjLaJLi (j-uljs Jl3 ( _ ;r uij^al_uJI J LLaj-uj i (jl£ i_jljuu-u Jj^ijJ Ijuk (J^Sj •('(*' (J 

.j_a-i!l (j^jj I Luj (j u a i' i t lj <_p3jVI (jrU 4aLoJ,l 

S^jjtil aJsl^uJI 2_ii.jJLi Ljj ua 2_cj-3jua i_3auiSU! ojuk 

. I .il i ,i Sji^j>.j^a OuLii joJLjtil CjIjj Lkjjju5c_i i— ij L^jl . ^ ^ ii 1 1 j 

^^uS >1_2-Ii_c VI J l_2_uj LIsLjjjI C-Jo-ljj I jl i ii <ij j < 'u 1 1 jj^3 4 j Cj llj 

.j»J-flJI (J£.j^a jLSlLcl ^-ikj nJliljj^lsIjj^aVI (JjjLlII SLo. lukj-uG 

CiljLa-mJI jaJLc (jl Jt^>«J njjjs-l (jjjjljua (juSj '^JJJ ** llLLaJl 4_lL2_«JI 4£.j_L!l 
^£JU i_a^_ui JsajIjuJI Ijuk .jJL a£L11 3j£uoj i>1juw < ' a a * J V L»_u^aJ ^_ui^aJ ^^IjlII 
(jl Jj V a inll ^ljj>.VI jl i n a : 4-uaJli». cU^jj^j ^jL^a al i'C" i ul j La i uj 1 
i(J_a-j£m J_ij>.jJI (j-be-LU VI j j i n" (jl LujJ (jSLaj V ^LlILij i(JL»SL!Li jo-uiuj 
(5jl m U -Lp-jJI (jJb&Ill Lgi! _4jk SjjIjJI ^ JLO^VI JJ>JJ SjjIjJI (^f 

ijjjJaJI Ijuk (jjji (_^Lc J^>-^ Vlia (j "J^J^ La i "j I I L; La «jj ^4Ja2j Jux. cLuuiil 
p j d * (jl ^uaj i ) l_ul ^juulj ^cJl .^cJLjlLI (j^i LtidjJI jj i ajJI (jljj?euj_i dJJjj ij^.^aJI 

5} j il" a IjljT ^a^ej i j j ^ ^>-l j i n jl aI ^_sVT Lh>AX ^l>i' 4_LjJLa * ij'j" m (*) 



Lojj>. (jjSi (jl jJL»j V (jl LuJaju^l lil ju^l 2 tj ^ , uj cbjl o i ntl jukljJaJI 

J-ikJ I « a (J_«u?o i_2ju_u (j| Jtjj S (j n « i"itl (J^s. i_dju*uj Ljjl a i .i 

i flK_l i_3juj/ i_aJj^*_UI Ijuk . iJllLaj T H ii.ll (j "i'll (j^a <t! .«tujJVI j ii ~i i n a 

Jjs^l jl i43j£La j£Lb (jl d jlr «JiiLij 'oi-il j^JL! .j_j_iiSLII (j^ukjl t-i , ..jl 
.(yi^i.)!! (jSLiiLI (j-t-ul j Sll ^j^_4-UI Hipparchus p^i-jl m <k (jL£ 

4u>-J (^ic- (j-^-" L -2> j y J-»^ ^ 6^ <J^ Cr>LuJ' ll>J-^' Ur^ lA'" c - 

(j-a IjLii-ul (jl£j JJLkJI tLu-oLj dllaj (J^>-J jLuiJ 4-uj/Ls 3uj_ieuj/ diljj i JuJi^euJI 
iSj^jli. 4_j-3 (^ d~i j "i a ^jujc-LII (jl t <L3^L-"l J^L-*-" ' Juiiu-C.1 .j ii-ntl 3jjl_i-ul 

(jjj ui r j 2_>j! I (j ?a J£ <-^ljJ-S ^ (j^J^' J>^~ JJ^i »1 " ' U «-L^ 
.J^j-jSLi,! (jJL -g Ji. U i3j_)|j aji ih a (^ jo^j J£ (S-u/jj j^till Ijuk ^^-i^-J .cLcLu/ 
(_j-i3JlJI j-us^il Ci * j " (_^-II «Gljijj^jjJ d jlj i ^-1 iVi t_j^>La- i aj (jjj^i. j Lujjk i tSii"-*.! 
itLajJujs <— i I jU< a (j^o J j .i " i ii j I iSjIj .(j-ajJI JJJ-a J--a o mil j»lj_j>.}U 

(_J1 Jdc VI CjjJLjv) ( _ ;r fljju>Jlj ( _ t jl : ujJI (j^JIjCLcVI Jjju-u ' 'n il'r^J I j-^-I 2u5cuuu^j 
JjLaJ 4-jLi Ijuk j i .i rijij i(4_j-3l_«_j_a ^ d j o ->u d_u-u JiT (^ (jj ml C-ijaj 

v 4- L ^ J eJLll Sj^LIl j^j>JL (^-lal i"ia 
(j n «i "ill lj_j_L*_a — i_i£l^£LLI d j I . Ali cl£ju>JI ' taa-V I i eaj fj 

(J^lj£LJI j»lj^».VI (jl £-3j_Lj (jjil <J^jIjJI CjIjI i ii U (jiJJ — (j-iu-^a^ j o iitlj 

L^jI^LsI 'LlLu U, L»uj i ( _ ;r jjj_2j (J*C ".j i La <JL«j£La t_^l^£JI (jjj . I g-ta jjJ^i 

jJLp V (jjJI <-^ju>JI jj£. (j^j^jLu-uk (J» I i n"l j<iJ (j-aj .(__>l3jVI (j-a (_jjjjJI 

I iJ^jj ^,1!! I gUI Jj t 2-jjl o mil j»l >^-SU 2_4j>La JIkj ,j£L! JLa£L!l 

sL^j_^>- (^r^- w J " (^J^l . (j-uJ «i " se a (jAujL>.| J-jvj ui it jjj .Jal utlll 
sL^j^cj « ^ J » j j c (Jjso^j « Y J» jj?j_a «Y J »j « ^ J » ^iu_a i (j^jjj I jj d «a .' "j " 
^uk 2j_jjlj <L^ju>- (_ ;r 3 d . ,. A i CL<SjJI ( _ ;r 3 t-^jSLll j j i ii j La_Lu i3jj_LiA djjjlj 

(jl (^1 i-jj-SI Ijuk ,j^. jujvLlII ( _ ;r jJ^5£UI j I i .i 1,1 .SjjJ^a 3_£jj*j I '<*ijlj i«Yj» 
3 nK ^yjfc epicycloid w «j a II ^^jjjJI i<ll ^tl yt> -l ' ^ » ^ a (jj£Lj 
J^l l_af .(SjjIj kuklos 3 o 5tl (^JLi (^-«jj epi ,j^ epicycloids 

4-t-mUlj \-uj- u La ^j-u-a-tllJI tjj^>- 3_L>.| a 3j_a ^^j^l o'j^- 1 ^ J -*^- 1 - ^ U^-°j^' Cr* <LL^JI (*) 



pjj l jSJ l 'injuuJa 



t j o aJI (j! aXI (>a eccentrics i^J^jJU t_a}tl9*VI jjIjj» >^ ^Lill 

ljJ-5 ( j^ > '-" ■Ai-^J 't'*-^ <— 3j-<-uJ .(__>l3j^l j_£j_a i h I" ^e_a 3jj|jlll 

i(Lal_«J ^i - t-i^ I o i a JU>.lj V i 4 j i iiLULij) d A i nlrt II ^Jjlj Ljj^e_a 
^ A i n I ^ II I |j j}\ CjLsc-jJI (^jjil Cj^LaLjJI (j o r Ij ^JLSl (j-a ,__>ia-»J 

. Ijuk iJr l\ Jjjlj i_3jj-uj .j<sJL*JI sUt-uIa f^Al 

e-3>LLi-VI jjljj (^Sj^ll i^JJJjJI dliaJI V 4jf iljljl o ,„11 j_t2l j_a cdjjl 
t*J!M-3l i [£Lil mi "j I J_jJL«j iJliljl m I j ic I uujj -^j a I j 1 a *.' 

l_^L^I ^LJa ujjJI ^ ^jj ><imII (jjj '•**•' epicycles jjjjljiJI 
(JjLjijJI ^1 jJillLi j-LfljtjJI tULlLi uiiLil i n ~«- 1 1 Jl$J 3 jjjij ■ ia II oLil uoJL 

(jljUaVLlJ ii— mSDL j j i" 1 1 ClLil i ii ->J1 OJUk tLS.} O-ll^J '.*L>.LLo O-ll^ 
<Lu_u^aj| jL-oj^/l ^U^»" i i_3jjjiJ iLillill jal^. ^JjIj ^3^. <JjJj^>JI jJb LuJsj^. (j-u-J 

i c^jj 4jLaj Jifl - (>oiT ^ iVT) Copernicu j'j ^jb-'J^w 1 ! 
oooUa . 3 jo ji^. cjI j-ic <i i uli cjL^^cJJ L*Ij^>- I cjLLajtil lj^>- J-«^j 

^^l^. jl i^JI jjT 1 j i ii i a (_jjJI i(_)j/j^>.jllaj-djl jj^sj-S (Jj/LljI CjLjI i n -»JI olxJb 
(Jj^>- JJJJ (jlsj^l J i^sJLtll j-^>a i njlj t(jii<i i'iII :<djiL>j (Jj^*J JS^I 

l^Uji ii p ijij^* - O^li 'S-^l jSLIl J ' ii flJ ^^lll jJJJlIl tiJilal cJIjLaj .^no i"ill 

Loai^: SjjIj ■ t~_; - " ,^1^ iijlj 2U;;i . > i jii J^i <GL epicycloid ^j-iH ^j-yjJI (*) 

(_g j " t i .i a ^^-2 (jLjpIjJI jJI^J i ''M - e-l i^jL>JI jj-^ 4JLllj (j£^>-l Sjjjlj i -e-A ^i^- Sjjljjl ajut ^js-Jljj 

^jiljj.l oiui>j .jij^ JSJ ,^111 ^ eccentricity ^.sMii-VI oli jJIjjJI Uf . ji^Ij 

. [(jLaJ^UI] \-$l*a 3jjl J U^-ej ^^i^. Laj^jc-o j^Ju Sj ji 3jjl^ ^4 ^j^aljl tiU^ 

i^J ^yvjJLi 4jk. ^jjjtiJI ^SUj lUejilj LsL^cl JU»Jtl I jjk ^ Jjjs^Lj,)/! 5jLii>JI f Uk. (***) 
^JLc» 4 \ , ul i u t l_iil_i J-4^>-f . J id—pa^Loj^l 5jl i>i-»JI ^ d—ojJ-L^JIj (*>LjtJI 'J-^ jJLjjj 

. Y- -i .«ijsjjJU 



«jjJl^JI 4j; Ml ^ u?j""'U t_£j£J SjjLJI 4^>JI ijliitl Jj^-o (^L-. • Jy-*j Jt>. ^1 

J£j m^j" ."i t, I <i£^j <i£^>. :(j-CL^>. JaLpjl jj£. jllj 1 _ysj^/l ^ L*ljj (^11 J 

(^lc (j ii <i mi II <i£^>JI ^y> f_yjj S i (J.> " i uJ j • (_) "O i"ill (Jj^>- JJ-^J La-^ia 

AjjLJI A^jscii ^ (jilj i_iJj ir-i*itl ,_Lv| jj^o 1 _ > ^3j^/l <t£p- j> Jtir "i i .i j j«j <i£>^>- 

. 1 <ijl-ir lUj i .i j" jJ^JuJI (iJ^lal j»Uaj 1 U 1 iUJ <bli il jufc Jj«ij i]j -S-^J^ 
(j-<-±jL>. (j^. 1*1 V (.^-Ilj uidjii j'ij-ijSLIl SjjiiJI» aJJt (jj-5 ~* J-^' ~* 

(j-o ljL>. SJijJlj^o dia (J-4£. illLI 1 11 ->JI ojbk ij" 3 " LS ' Cr^J — 1 t"» 1 ".' I <-— « Lj 1 i n-»JI 

. ^c-iLtii m^ mi i n ^ m jo^ij 

jj|jjj_Lj>. i^ji) j j "i i (_a_9_<-u iCjIj_LI cjLLa cJL-a »1 j lu I jI^£!j ,j-a Vjuj 
itOJLj- I Itla*" . L>-jjia^ (jL^ La (jLj_Li! 0"^* * ~~ ^ °*-A) G.Bruno >jj>>j 
(j? (jJI J-S^l (jl^ ~~ c^^tH-^J- 5 <L^J •JLi-a J ''-"■'«t . 5 «j U ", 1 1 d", ,^ 
^L>.j (jl^ — 4-jjLSLi-LajJuM cLijLLaJI (j-a o^jla (^1 4jj^>JI 4jj_tu dol 

O "J ^ .' V .'J ^ Sj^^Iaj C_ul_£ < j dll d 2 31 s d ■ Cj j l_c^_5 J_4 i 1 d 2u o 1 o 1 ^ " a 
it_<Sj-^ Jj^-s— a (jl LgjLc ^jJjj . Vj-i-a L_uLj Llj>.j ^l-J-JJ 4 j i n i tL) 

.j^s-T (<J-^><-! (j-C i fljb -kj V i i 'r~i a J-^i-T (_gjl «1 i n pin-v Jj-Jc_a (j n «i "i I I 
Ijuk i^sJLjlJI j&j-<* (j 'i 1 mi II 0 j-4 (J-nifcJ 0^-*-« '- 'J '^J-i ^ Cr^^Wj 

< LgJ j i^i-w V Lj=jf <_aj .«LcLa V (jl :(jL£La ^y—S j_£j_U 

,_L^aj (_gjJI C^iLiJI »j i Ml 'Li-J-jj La I juk i4 t i nl_Zu CjLal i ii a I ^ m J i A"i 
^Li SJjjiLa o JUk (Jj- 3 " L?J^"' £ *-*-^ L)' -4 ' LLiJ| 

. LuL^-j-S LLLc JJJJJ (j^J j<sJ J-SljJI .JjjkLa LLj^j^ (jl La£ LaLu it_>JJ 

(Jj^>. sLajlj^ CjI t^-w^La ^i<-i_i tj-^- J 1 ^" I j-* ^-us\^iX\ <-al ^ i nl 

jj^j iL iJj_j>JI i-S^LjJI Si jl_j*-a-! (^jVl i_j|j_^olj 4j)_^jJ.I SjjLUJI 3j_SJI 
JJLjJ (j^ l^lj 'O^J^' (j'jJ^T 1 LjJ < mi j»JL*J Dj J i n A"l (jL^ Ijuk (ji^ -3 

Jl^>. jlSJ : Laj i .i Ij '^j LujjkV 4jj^ ^tH*" (j-* '^-Ij'-S ■ d o— t^c d j ua se LJ 
jl£La^l ^_^JeJ (jl i4j| ji_! I i^i^Lla ^jLajJLll ^ (j ' 1 1 (Jji^5ej (jl (_ylc 



3jL>.j Jj>^= ,,, -'> ' J (JjJLiJI ti^L». i J^j>-jJI Sjl^aJ jaJL»JI ^1 SjJa-Lll ,j-a 

(jLiSJI Luk i3jt>.l j 

. Ij-jjij L^J JL^-I J^J j<sJ pJL*!] SjJij LLejJs jjjo 

Tycho Braha <ut\ jj jJe-u ^JJ LajJa 2_u^l jJkiVI 2JLu>JI alit Ji-i-Jj 
«Gl .cj|jL.fl— uJI ySIjJl J/u-SVl e^-Aj— ^1 ja-»UI J!Uj>Aj(nO - \oM) 

oJu-aj^o (J^.| CjJujIi (jj/L-iill i_jlj.il (j^a l_Jx. tiJJlLal i*5L_)l 4 _J- (j^ i^^-jLaj- 
(j^ («J->!l "-flj '""»11 -5j^>-l <jva ^ Jjli-^J t-iLVjt-i i 'i I i^jjj-UjIjj 3jj}^>. 

JJjJ U dil jl <i mil Ju_>j 3j ^ l-ijj- 0 (j-? ^jt-itb L^la J__lj V <bl 

Ja_S_J i2_l_J.3Jj_I djj|j_>. _j|j_>.^lj j»lj_>.^l jSj-o J->- . n jl iLaLc (jjj___c 

J^jJ _^LL__>_I La_>j^ LuU,l LL_ j_vL___l Qjj ' <i-l >-£JLJIa . jj < . nj"lj 

.(HT- - \ 0V)) J.Kepler jI^^Ujj <_! |j,_.L_a 

Lia 

^1 <j__I <j_L_LI__-V! Jj-ui La __3 Lu_5j__. J_3J .j t-i i .il d < i>n ,j-a J-J->' 

i JLUI Vi>-^ J' 1 ^ • I 1 ^'J.' 5 Sjl LaJLI j-A j-i-Vl J_U J . JLa-__VI i^J_>JI j 
j«J (_y^>- jl ik-i^/I 3j___J 4JL_la __^>Lj_«_ _____ i__L_5jl__> __I_L_ (jl J_u 

j (___ .SjjLs. JlJLSj — - S a (Jj «L—ujLiil - LijsLi Ljla JlJU 

i aliej Ijuk j-aj .4jlj^5cuk (jV! (jSLajj «tj^tj w ''-^^ jJa (^juil jal>JI (jl-? 'jJ^ 
CjLiij^>. j<u-uj-ll Ci « uaj T ''"M 3 bj LaJ I CjLI i u >JI • w jj c 4jc 

■i j • ^ -> (j_a l_uL>. ^cj-uj-i 4Jjl1j — ^ - t -aJ L a (jukljJI i a 3j l J ^!ju>.VI 
LjIj .4_c.jIjJ,I J j (i "i i ii l,l ( _ ;r jLi3m J-iia (j-u La J-Sj-a (^ — cLASJUI j-Lii 

i-jLa^mi cLb^ (jr^- iy-^^iJ O^J-^ Ur'l ^ '^-!.' ' " Ur 3 O^' (j J=t -'^ iJ-i^3jJI (jl^ 

■il— ti/j "i i nVl ,j^a Vj-l i Lfcl j_<j/ V J_C.^/L (jj J— lmj "i i .i a i J-je-fJ I (j ril 

(jjjJlj t^La- i n'iVI (jjC t_!jjjJI iiu»_jJL (j^3jjl,l diUjI (jji Jus.lj j-Lis (jl 
,_L-ej (jl^ La^ cLc^ljuJ,! _a-=tjJ uliljt-na (^ LiLa . cLUa^jJI j ir^r I j<iir-i 

i n uiSLj i_3aaj/ (_jjJlj (i^^^jjJI j»Ltki!l jL*jl (_L^-I (j-a ^LiJaLLaj IjukLc^a 
dajJI : \ 1 • i aL«JI ^ kJjLvLoJ,! (jajLa (jjLj 4jI J-JI ^ . I JlJJj I Jjjj 4_Lc 



. 2jjl i n~i a d_ Lajl djijl i n"i a Cl La- 1 i u a mi a i l_<£j£L!lj (j n o i'ill (j-U (Jj^sIjJI 

Jjl (jSLj joJj ii_^I^SLII «jiiL^jjs. (Jj^>- IjjJlj>- Lu3j_a ^-L^s JljvIj Lla tjLjL iS 

(j-a }LjL* I o $ (j^-uaj— ill (j-jjufc (j-a j I j "r ^.l < . I U"i j<u . I— (_f J^aJ 

I <^LL^>JI 

(jjiJ (jVI d ri .".'C" i ii a j^lC SjUJL>- cLulSLal ^IjUal (jLa iSJlSjJ,! Cj L LvitaJ L 

i Ijji^ (jiufcjJj V Ijuk m^L-j . SjjL*JLo l_4Jj — Ijji^ i— J 

(3j0<* '-. u i 'i (j£. t? i'* < I J I 

1 iSxJ Jl3 d_«_3j"_a JJ-C cL>-jJLl I Uj i gj (jj-SLi Lu-uJo_ifc Lu3j_3 (j I LfcjLLa 

J_uj>JI d "i j i" 't jjfc I n -v. JjJlj>JI . d "i <i j i .i i£>i-l <— i Lj I i n -w (jV ij-L£ <— iLji i n ~w 
£-a dil jt-i t U Cj-a*^Li SjJ,l ojLjk .<j-«-J i^Li taJLll (j-a I a £a-j ,j^. i'it j tL 

dllj i i .i tl «JllLtJj.a £_a <_ i t iiLLij (2. 

SJLalS Sjjj j-ta2jJ (_<£jSJI L^ji"n.i_) (^jJI SjJ.1 (jjfc 2 jj<jSL!l 3;,, ,11) 4j_j£jSL1I 

(jjiJl '.(J^-a (j,^- jLo.ii.VI ( _ ;T -3 LaLaj S Jlj- "i i n a Sj£Lfl frj i"i" (_ajj-u JlIJLljvj 

4 uaj jj ^ UaJiJ ^''^ (jl Lg_iLc ^ i j M Sj^al_>JI 2 «_j jUlt (j| ( jSL«J,l ,j^a 

L ^jjj ir^i (jl Jl_u i<Jl!jj_c.l_j_^3 Jij_»j Sj£Li!l ojuk (jl jJaljJlj SiJlil j i'k-iLjjJI 

Sjj-i^aHa jLSLal 2_LtAJ i2j| JljJI ,jx. VI Jjj/ Jlju j«J w j a . jl jGjVI (j^s 2_JL»JI 

.jjLSjJI i ■■ a 1 (_paj-flJ j<U i d J ' «3 LjJ JjJL>. ( _ ;r 3 2 A j , ,1 ^ iJLca^VI (j^. ^>Li3 

(^■j-i (jl (JjL»_i mi »11 ^_jl_^^J1 (j^a (j^l 2_i1JljJ1 .^gje^uaJI ^-A LaLaj (j-u£L*J1 

(_^J JLclj_i!l OJUk (JlLa (jl . d j Ljj La JLclj_aJ I S a J i.'iii ll J^S O-ll-^ lil La 
^ (j ri ) (j I Ljjj_u3 (jjSLj (j I (jj-5 (j-° I (j I j 'i ' LijV i La ( _ T i«_4J d j j^ij-jo JLclj_£ 
Lj VLi. >_J tajj La Ij-JJ-^ Jx.lji!l oJUk i— a I ul£\ (jl (_^L. .(3;!-*-»-^ LfcljJLa 

( _ ;r xi/l_^3 ^i^aj 2j^Lx!I d_Lul (jl . djl j jlj $ 2JL>. (j^-jj 1—«^ i LiuLui I ■ * j j 

. Ijlj^ij Ijlj-a dj ^1 ^ mi* i ii VI i5j^>- id^ujjjtl!! SjL£.L2JI Sj£LiI 



IttjlIgSJI&jjuutlfl 



dj| (_-->■ 4jJJl«JI J_cI_j_JI £-a i i_g-5_i,l jJaljJI <*j|j_> i__JI (__1_: (jVI (j-~-jj 

ojuk OuLis lil La 4_*_9lj jJ-_j (jf (Jljua-^l p k < a (__3 <_<_> u-J 

Lu_IL__j _jjJ! l_uj_i_> jlsLaJI ^L-a-JI juk j_i_>l ,_)__kj_>lj .!>L__>I J-».jJ JucIjJlII 
(j-o JJ>ilj ^i>il lJV * JLc|_^_3J1 ojuk _?--»•) '-> .'H „r- 3 £>-'--> ^ -* - J J a * 

(jl (j-a Vjj iJ-Slj j>La- i uj| (__3 I ^ i<i ,_"_il^_j J__.lj__tl ojuk J£ (j^/ id MifrjJl 

joLlII jl_Jjj __a ojjj j-V--> J-- 0 H -cO— L_Ij_j*.I (j-sjL-u 

. 4u__>LjjJI Sjj ir^ll j__IS cLujjjo (j-uljjs <j£. 4_uii£Li dilij ii_UJJ_»JI 

La jolc jo_ukl_o_a (jl (jlukju (^-j-J ' I 1 " .' .' -^H-^-r^' _J>--»I ^ \j J 

"H_J La (jl . lj-3- 4j^L«JIj du^LujjJI £Uua_j-JI SLpJI i_jlj_ii. ,j^o lujjsl ii" (jSLaj 
<--<»£j I ' -> _t I ,Jj < JaJL- L__iJL>. £_a j-iu V joJLtll jsJjlII Ijuk JiaJ (jc 
(jj-5 (j-o jol*JI i ri i_u£l JlS (_gj m i j H ,j__j>JI (j_5 lil Ln£. 4jjKjl_jj J^L-J LcJilaj 

l_l I o r JIJ-uJI I i i .i iVil ~*>--i (jl (j^*- ^jU" i n') .a_j.Li.ui «, mil 

lcr *l*Jlj _?_L*JI J-c-sl^-JI di! j jj_ (j^a }!___! LcSU^s <^L___?VI Ijuk (jl_? 

( j_ a (J____UI Ij_^J 4_^L___5l A ' (j-°j J—- 0 o-jj-S-- j__ (J__5ljj j-kj 

1 1 i ii" a LcjL) «-JJ-II U5^Lj I-4JJ» :Sj i'itl _y)* i"i ijT SjLi_; (j^o J i 'n - 1 jsl«JI jjj-> 

jJ_jj .Sj__JI 3j_C_i i a ' (___ L_J_^_ (jl (jSLa-i 3_j ^ i__J 4_ol ui jJI ojuk 
j' 'COj J^j^ '^'^^ -° l —^> j y _)""**• (J—* ijjj— — «Jl ^jJal j_>s ^V-iLo j _ U 
( J____Ilj iSj__JI (j^LiJl! d Ij 1 uj (jjj-II I 'j -» *_' • L--j_) _^L! jl 2jj-c j-><J 

(j^O jjjl jjt (•(»•3 — VVA) ,jjJlU_4__ujI (jl JJ-JJJ .(jlj_l_,l (__II Ijuk 

J' 

(__3 c_L__j (_-->J 4 3 3 _LI 1 Luj-j-fl (Jj^-p d Uiiitl (Jj_»J, jL__j^/l 1*1 _] 

(j_Lj_J— uo (jj o J 1 n £_L_U (_£^_ 1 _u (SjUjuC (j^j—IL) Ijuk JutJJ 

Sj_j_»j - (jjSL_/ 2JLx ^ p 1 1 1 -v ^ulc I ^ I » (jjjjluu ^ylll (_$■ j_2JI (jjljj ijrj-l>^ 

I it_)lj_L)J j_iljjj jJLau-iJ 4-1 <"n .iVI (ji)--» • ^JjLl_u^l 0^-lju3 i^J->.| 



Lg_AL>ij|j L*jlj_2_a d U , i j^Lj Sj_ail (J_«J<sm ' . *-.j"tl jj| | <ULa L3l jfil 

(j-uljjs (_y£ (Ji-jLu (_^lJI JaJLa SjUcI 1 11 U J-aljjJI ojLjfc (j^/ iLfcj_uG d Uii'ij 
iSJl-ljvj Sjja jjjLj (jJiAj diajIjILa SjL«J (jjSLj 1 rrj^ I (j^uj .(jjljill 

(_tjJI i«^>Lu3^l (_gjl_aj_a djijjja» La JLsr" 1 .1 a Lgjl 1 n-w ^1 Jua-Cj .dlii-i->J.I Sjill 
jajjkLai cLujj^j IjjJl». Ji^j I j£L& . <J1) I (j -r" 1, 1 £-"^>- djJLx-a ">j£La I (j <r LJiij 
. d j 1 b Ljj j<ujkLai ljjju>. (_£j^i.^lj d m lili (j-u Jl-so Liiajlj d_uLj_^3 

^ d ,,1 n') C^SaJI ^ liJ^tJ »L) j litl ^ ^JJ^sJ La (j f LU jrJJ Ajl^' J Lili 

. j o i>i a (_gj-<-u J'v uJ <-Hj I j i'i^LjjJl 
(JIJ-jji 1 Kj-aLb jJI (JIJ-j-u LLaLal <i j ~ j i LLuI "1 1 .iVl ££.5Lj-a pfl flj UL». 
SjJill (jl }L«-3 (jj-ajJs^l 1 U -w V (JL>JI 3 . d-g.j 1 n 11 j SjJill (j-tj dJs5L«JI 

1 1 jj^sT I ija-J fa . tiJj^tjj L^LtJcj Sjj_c (_g jJl (jl i^ — tl : d£j^>. jjjj (j I (jSLo-i 

«(_LJjJl» Ijufc (j£. cUj_aj (jl (jSLaj liLa .(_£jj,l J^L ^Ir LgJ 2 < fllj SjJs d_aj 
(j^j (jl Ju V : IjUk d_a-jj joIkj SLciLie^a (j_jSLj (jl (jSLaj (j U i 1, 1 (jl i£j-<-u 

(jjjJij>J,l <_jLj£LJI Lj^jlj . oj\ i .i a LalL-La p j , „II U^-i a" i n a Sj^3 i_dLu£ 
IjLA (j^a 

i_J^-t-u j_. . .. A"tl d , i i ^ * i tl ^j^/ t LuLjJi^fl ^\ju (jl Lu (J-aj»_l (j5*-l t(((_L->J1)) 
IjUk LLajj (^ jj (jt^tl JjLu dinjj — J-JJ^/I j^jG-Llj — Jl«_1 Laj^ j j (j 1 1 JjL»J 
.pujljSJI (JL*js djjJij La J*v i"i_i SjJtLa L yd\ 11*1^ JSLji (^ 

^lLJLc. djvjja (_^i>- i(_,U i iijJI j j ii->«tl j-j^. »(_, U j 11 jJIJjjJI ,_L%oljj 

(jjJ (j-a J^>-_p (j I (j-^-«J d_^j^>JI (j I £_j_U3_9_i dj (_f«.ljJ J_^j <( ^ 1 i. Y - ^0"\1) 
uIiLiLl^ (^ LkJL>u (jl ^it-Ti i uj LlajLa i LaLaj SJjJl>- Sj£La OJUk O i n jtj .3jill 

(jjSLj <_aj_^ pu^UJI >AJLc ^1^,1 (jl (^ ^^TAY - 1VY-) Oresme 

(jus. . ( _ ;r L3l i n ^^l^. Sj£JI d^jjs. (j-ujJ . t_j-iJj-xItl I ^(j iolt (j-al k f T t d <ij jlaj 
. I Q j fl jjJj d j ii I ^ <Lj I LC-ul "i i .iVI Ljj_j_je3 id_i^L<j/ Sj^LIl (jjSj 

td^j^jv dJL>. Sj^LIl (j^J U^-** (jr^—** 3 ' ' a 1 d , ,.A i j»a^/1 (jl ^_lLJLc (_y^J **'^ ) 
joJ La idjjL d_Cj_<jLj p j 5j i " a ■ laS- 3j£LII j j i uJ ■ d"l [a> \l ^ djjl^l La IjJkj 
(_gjJI < (^jI jJI jj 2JI (j^jLa (_Lval jjk Ijufcj . d_cj mil tllLd^vVI jjJj 



pjj l jSJ l 'injuuJa 



4jLiaj II 4x.Lu.aJ I oJaj i" i ul ijjsljjl ( _ ;r 3 . tCLiLi i n_t pj*"' ■ u a Jai. j j i uj 

(Jj j-iLJLc. (j-oJ 5L*3 I j > j U (_jjJlj i jj I jjj (_^SLI oJsjJI (j-o I 1 kj (jjjLill Ijl^J 

Cj i u A j (jljjjJ SjJaLLa iSjjjIj 4_£j^>JI (jl j_iLJLc. JLfllcl .<Jl!jLCj.J jj& 

O" J- 5 o' 

'lU>" >£>fc dv 3 (J^i <J^'- 0 liLH?^ 1 (j^ JJ-^' 1 - 2 °' J^' d*-^ -c^iH? 1 -^' 
L$j ^1 jjLlJI . L^/LS ^ J^J S^vLJI LUjVl S^j^JI jjJu ^LiJLj 

<Jl!ji£l ' I ^"ULmJ lUri'g jliij^l C.ril'i (jJtjj ij-uiaLiJI Ljjj(j i", i * i ii j U 

.«<J1)Iji>iLjJ1 i_!jj£La 4 tMjUtl i_lLl£)> '.jjfl i'ill ojJilU-a 

(jrul ^1 d bjt ^ ( n Y • j=.UJI ^ej) Wallis (j^iJI jj Huygens j-LLu* i_aLx^f 

IjjJ 2±£JI na lPJj liiJ-a. ir-> "tb 2 SU" 1,1 j-SJI i ISLj-aLu jJJ 3_uJl_J,I 

Sjjj^jJI Jioj -(jjjJI j^j^J" (j^- bt-^lj Lh!'*-' LJ**^^ '-. ' ' ""^1 -^J iLu-oL-dl 

j^jL^JI elit .Sj^j^JI SllkJIj momentum tiJ a_u^ -.jljujc». jl jlj^lo 

4_ uJ II : Kj_al_bjJJ j -v t 5_ -i— al iVil Sljf u i m i't V! t^^iS 

Jij j»j-2j Lg-ml i ul ^ < ^ "^VV j»L*JI i^jjISLu I j C JlIuI (^jJI 4_Jjijt^JI 

^,111 4j>L1!I jljl£.^l (^ic- L?' i2Ja2j (J^LuIjo.^ 4jj j -w <J^Lil ui> (^Jl S-^jJ^JI 

j_^a JJ^>u 

U 2 II i4— u-t_a 4_L£sLj>. Cj Lu-i=_(.a 4_<_uljjJ LaL«j 4_«j|j_a 4jJl_Jl3^/I 4_u/J-i^JI 

ij j mi 1 1 cycloid ^j-jjjJI (^jJjtiil Jj j q (j-a iL*lj_^ (jj-^-lj S^Ljj^hJLI 

2_<j/J_i^JI aJJb (jl Jl_u . I j j j $ j i a « 1 1 dJJi <— il j ('r-iLjjJI «LcJ-C j-^JI (_gjJI 

jl ll <U O j SjjLa 5Ll 4 IJ flC (jj^J La lj_li£j ' 4 .J -1 C J-^-C- 1-° -^>- (_j-II Cj-lL^ 

j^JI i-<l , ^.j'tl ,>jLii (J!lo Jj-Jj . Ll j (i «"t jll^^l uLiLajjLSJ,! (Jliljl 1 11 a ijjjjej (_y-^>- 

(J^ jl j*f I (jSLxj (jVI ,2_a_L£j SjjJl>. SIjI Ll U r I «jiijISLjj oj^-i tc>bl 1 .1 >. 

.4jLi3jJt cGjjj^s 4jjJii!l JJljo i_ajjj/ jj-ajJ 2Jlj 2Jj_c4j ^Ijls-I 

^Jl <Uj_ui3^ ^J-^- 0 ■-SjJ-^St-'-" ^- ' L r . u t (jr^- (jr^ tiJt S L o *! ij^- 1 0-° (J""-^ 3 ' f^-«-u- > ijJj-i' 

4_j^sl_>JI olut (_3>*ja t( 3^j^^' (*-t«->Jl L-^-w f JLu j-lJI <4 US <H dul^ 1 +4 a LjjLj (j?^ L^Lu-aJ I f-LS 



*if ■< • m U SJ l f 1 ■ j in I I 



i_aj_<i/ 3Jt i n a (jjj—il! 2 j i iiitLi Us^LLI ^jISjjJI ^ g > U j>l J-ir * . ..1 

t_j^>K i*i U joufcl (jV idjjj (j-o ja^a^/l ^Lojj i 'l m-Cj (jl !>L«-3 ^1 U" ( ulj . <Lalj_?j 

tfjjjj (jj^^j (Jiij 'j^j^^' tfjLaii- ^^^«j/LJj La (jLcj_<j/ (jSL!j .^jt^tll (jj^^u 

(j-a ja-^a^/1 j^JJ j_laju (jl I i taj I ,jSLajj . d "i j 1 1 ^a-uJaaJ Vl (^r^- I if^tj-a» 

; J ,7,- 1 J , L L^jLkjl idatit^ Sjjlj 

jjfc ijjj>JI tjl a «" t nLl IjjJc^a I a ' —j) A ci i^i j cLulSLal (jaSj Jl3 j<u (j-aj l (jr^^>i^' 

JSLAj Ijuk (jSLj (jlj ij^lj [Lkl (5jj II jaLtJI (jf 2-IIjJI jufelj >~7. T t Jj! 

S^Lua! oljj (j! 4u-jf Jo.^ o^Uj '-a^ (j^-5j . J-Lla j-lC. 

Jk3 LS^aLbjJI ^ (WYV-n£Y),>jj_u JU^I (j! (> jl^I ^jLu V 

(_£j_j>.^/l CjljL>uVI (_>imj (JliJiJ (jlj (jr-^*" l i3^"-^ I J a J *J V Uli Iji ,j^a Sjji 

4 .i .„I nlt 4 j <V>bpl i^jLdl» <uLl£ ^ , ^ 'U V ^LjJI U . L^l Ijj 
dj| JLaj /'Philosophia Naturalis Principia Mathematica" «3 j . i .UH 

.djlu-Ju CjIj-u-u (jLil cLcJajLA c-iJ^ 
ajua-*i i n 1,1 2-i^LSjVI *ljLi i_ij3ajj i_3au-o id_jjj_2-j_*J «JJljljJ,I i_j| (j-u (j^J 
JjL»_a *Ljj_jAII (j-ulj^ CjJj i(jJ4JJ (Jj-S .*Lj3_lAII «(j-uIjS)) ^^l^. 1 (j i j i n I (jjJI LaLaj 

LU 

(jrulj_2JI 1 (jir j_uj^ t <l t j 1 1— . T) 1 <j < j la" j^jJI d_j_aj_»_«JI jjj|j_2JI (_jl kc^jLjJH» 
LUsIjJIal I jui 1 ijlr ■ 1-^1 «i-J-i^s Ljji3 <Lj_2laJLa Cj^\ sLSjLoJI o_ljJiju»_lII 

JjJl>JIj (_Jj_ujJI LlsuJsj jL<jl (jv« 1 i i nfl'il J>^=j (jl SjJju-iilLi JJ V Uj| jjij 'Ly-«-a 
(jl fjjh 4 'i <i i a " 1, 1 aji i .i ->JI 'l-a-jLi (jl jVI in uaJI (j^j . 1 ijlr L^jJsj-iIj ^^lll 

jtjj^l dlLljLjjj aJa^l mil i ii (Jj-a i<Ljjl_jJLa fl ' « jjiljJo J-'^P 

. LjjI j (j-ul jiLI L^LttJ. ^uajc"J «Jo-lj ajjio ■ ■» >l i ajJI j o-u^aSLIl Cj1^j^>JIj 

joJ 2 j "j -i c |^jl_j_a (jc i.'it j 11 Ijuk (jLi i_alj_lcVI (j£. cLvjJuLa V tbl VI 



pji l jSJ l 'injuuis 



2_jj_2_j_«JI Jaj>JI 4j|jj js-I i ii ij— aJl i mLj-flJI (jl (_ T 3 

joJ (jl itLU^SLa I U ££_jLJ,l j i ISLusLujLi! 4_jJL 2j>JI ' a " 

j-S£l ,Ji*JI (jr^- J-a- Ii -t-J ia SjJa jJjJij ^^3 j_ILt di«J Liiajlj . cL51sL>. (j£j 

<cjj15Lij 3 j ii j i ii ! (j^a <_u m; Cartesian Progect '«^jKjjJI £jj £JJ» ^1 

jjj (.^JJJ '(>i>jj Ur^" U"~ *" O^J J -i .' 'j-* LJ-*P^ < -3><- u J • (dP-i^H 

. 43li ^yjj mi a U 4jJLa 4^jLJuj (jl 
j»j-5j i*Lxl«JI (j-u «JijLjji a.l j S r Uj i n r £jj_<iJ,l Ijuk ^_i ir-il 
j— l - i - C JI (j_SLaj (_^llt 4_j_aj_a_»JI ^Jjl_jJ,l (jia_*J J-JaJ 4 « j jt-> tl (jl L&jLLa ^jXJ 



(j I C 3-3jL *J k-> l' J 5J| I jlj 4 j uobjJI j 4 j S La i t , I (J—jLuijJLi I (g '"• 

| flj$ :(jj-L>JI j-i^sLi^. (j^o Ij ualc I j j'» (jl_i i_aljJi£.VI (j£. LlI 4^>.jjLia V iSj SLflJI 
t4 < j Jail ijr h j_&ljdaJlj »1 j uiVI (j_a «j-iL^UI aj—iSLIl (jLi *j-J.I f) 1 1 »J (jl (j-S-«J 
f UaiI l 

^1 jJUI JajJI (jJJ Ijuk (jl ^ liJLu, V SSjJijJl^. 4_J3_J3 4_U3j_aj ^jL^> 

i— ij mi" II j_jjGj i(jj_5_«il jjiaj (jjo jjjLlIl j-j-c j S >i ' Uj iSjjj^c oLal mi'i^V 

4_2Jll*j iLje-ulj LSj_c IS-iAa u-j mi OjL SjSLill aJ-& (jl (^J»- '4_l? i ii ) Cj\ IlSjj -ij 
i(jL<uVI JaJj_a 4_jyL«j*j^ Ii 4_l3 mJ| J ^La iLie^jilj LiLiIl£.l 

. 4ji«j (j I qjs mJAC I 

: ISLj-aLujJI jUaV (jJ>^j '-AiLH 1 ^ Cr^ ^Utl jj 1 1, | | jui ^ 1 -r " j i4j| JljJI juLaj 
ij^^uljilj ( _ ;r ai^l (jjo 4_ili i(jJjjj (_yJI 4 j m i TL-i i(jKJ,l Jj«j ^«J .(jl Slt-ia (jLojJlj (jKJ,l 
(jl (jjJ i4_1*_lJo ^a-uaj i(_ji!aJ,l (jKJ,l)) '.(jlK a jj& i4_^aJL>. 4_uJsjl ^a^Lo CjI j 
tiJj^tUa L^jI m"i a i jjfc L»^ j»l jjJI (_ylc J-!aJ i^^jLi. mJLi 4^5Lc 4j (jj^j 

tjjllaJ,! (jLSL^il j S a jji j I j-J-i-Jj (j I (j^-« Jlj«_i (JT j ^ uu j\ (jKJ,l La I .4JLjJ| 

(jl£La 4_j| j^Jc oJls.G La SjLcj ''^-3 |>1 i ii-vVI £->^3J cJi^ 3 (j-^ LujiI^s. DjjLj>tj 

<bl 

j_4UaJI (jj i nill (jLajJI Lal i...(_ ;T a.jL>. fiyl mJLi 4^51^. (jjj (jjo LbLj La^JiJ (_j^juj)) 
SjLc j i4^>JI (JiJ-k 3 (j£- (c^jIj jyi. J I LLl3.3 (j 1^1 *Ijjji) ajuail (_>"L<S i_3jJlJ,lj 



^Lj^o Jjal (jjj—u (jl (__4£. . JajL^ d Aj iitl (JJLjlII ^LSLa-l _j_a ljUa~lj (jjSLj 

— IJljI,! cij-LS. (j^o — (j-utj (___£! Lljj^jo *1j^>-I (j-ic ^-2-3 td < ULSJ1 iliVj ii o H 
Sj^Lcj .2 V a 2_2jjJaj j_jSL<Ll!l (jLCal Liiajlj t< 3^ U (jl^il I j-* 

}L^*. c^iLi SjLiiVI dJJj (j! - SjjfcLJI cGljj^ (^J^ <>fcj— jj Laj - dilj 

SjjLLJl SjJill) (___jljJl jj ir-i iitl d!V_tLL«_a (jc 2_*j>.LLll ullLlj < 11 JSL! I S < i n a 
(j-a Vjj h^jLjI,! (j^a L^_al ii" i"il (jSLai,! ,j^a Jjljo (jl_i dlljij i(Liklj_<j/j djj^jJJ 
OJUfc w k%3 V i IjUfc (J^ (jjs j<ui.jJl (jr^-J • L-^jli iliVjl «U dJJj Jj l'» - ^J-^ 1 ij' 
(J^uSujT (jJLc I LiSLa idiejj/ljj djdsLa d iijij"*- LjJ (j o i ?i* {_j£J d j j ir-iAJl djal uuJI 

.«gjLl t_!jJl» Jjlj L»-l3 
Jj^l . d_j5ij I g' U -v fjS (jr&j . IjUjv <L3jj_*js (jJ^ L^vjJa (_p.ll i_£-5Lj,l 
«LljjLCjJ ajjjua J-jejl JlSj i(___jl jJl j j . S 1 1 j_lLJLc IJlj^j (jjSLj (jl JJ^JiJ V 
cLuS jjJj V (_gj-!l i n-»Jl '.(j-uilLal,! (jLCilj (jLajJl (_JLa (^ d"i f I j ir~i <J1!Jl_lC.1j 
(^Lj joj . dJLtLj d_g,j 1 1 1 1 pjS" ... * i la >■ (^ (jjjLtaJU (jLSUl j__lc) tiJjjeJb SjJa (_gl 
kiJLjJI IjL^il La! . ISLub ...VI ^ <_3j|jj<_a ij« iitl Jjj J< flJI j^LCj fjLj-a 

(^j d "l-> f p i ii -»J1 dilL^ U3 (Jj^sL». '.(jl_<j/jl jjl d , I U 1 1 jJUJL£ (Jj^J^ 

(_jjJj (_,jJI id-L^jtll Sj£La (jl .d_iic. Sjjjll Sj^Jl J_«jt^a (_gjLjij ((jilail (jLCil 

i(jjj_u mi^ (j^a J-i-T (_gj ii j r i fTi'li^ (jjjLu/l (__4^. ' LukLik Ljjj^e^a IjJJ 

d_«j>.jj _jSLal (__,!£. SjjJIl Sjill OtSj^l lil .JjJaLilll uLui> jjkj 

j_cisj «JliVjLjm tfjuk JaJLs- (jiajtjj td A,'n\ a ~ill <J^VjL«J,l JijJ^v ^Jss dJLUl 
^JL£ Lciila ii2jVjl_«i,l ojbfc (__ r l«-a (jJJ^U 'O^j-^ 2J1Jl£ p i n-»Jl «JljLul JlJvI 

. djLcl JljI (j^a j^i-l ^1 JljI J-ifcJ i(_LaLClIl <— ll i n->. '.(_L->>J1 ^(jia 

. dj_)Ja_L!l ojuk <_j 1 j i d_jkL>-j jaSLcJ ijr u*j-i q I ljr tb (jja_u j»l _j^a Ij 

: > Ljj-LaJ 1 JJ-Iaj (^ Ij Ij^JJ Ij lj-a Yjl lj-JJ g <j I a (Jjj-L (jc 1 (J-*-^ *— ^ 3-"J 
^ S" ' "'J' uij^I jLtJ idjjjj^o JjlIj^ Sjjj^s (^ ^>Lt3 43j|jjtil |__JjLiil (ji^JU 
i. 1- .^ i 11 (J^t_a ^jLjJJI , LjjJlj>. Oj>*jJs3 (_^jl_±X d j jl d j ^ U * rt *Jlj^l bAjeja 

. .1 . -M .^1 . • .5 t.^l tl - l - \l| . t. ,• II j<" . . . • f! 



pjulgSJI&jjujJLfl 



«JJLI Jjl i m "H (jL£ . LfljT Sjo^jJ.1 jjLLJI ^ Ljjufcj^*. Ls>LLjs-I i M'Aej V 
4_j_2_j_2_>J I 4jj < i,-itl .2_al_«JI (j-o 4_Ljj^j5tjJI jij-^ (j-uIjJs (_^3^LseJL<-u I 

^LlL^a — (j^ " 1 " > LTV cl -^- 5 '— L?>-^ £ L-2_i_3jJ! 3jj_uaJI JUJ^>u 3j_ljs~jJI 

So-SJI ^^ic SJLoljJI 4jjjSL!l 2-a>L«JI LIjv i^jLvLm (j^jUs (jl .j-L£ u2-*'>^ 

Jj^sIjJI JaiJI J^Ja ^^ric 2 (j -r "i a SjJs - 2JL-»JI ojufc - (^ (jillj i<L}_£jJ,l 

So-£JI (jl d tin (2_j_l£jSJI a;, „W /\) period (^jjjJI «—«S^SUI 

La (J^ joIjlj (j^e-i (j^lj .4_fll t.ill £_jj_^a j_a I j i ii*Cr I j uiLu i. 1 1 hLllj (jl i^-^seJ 
.^mL-mVl K-j-aLujJI fjLj_a (jc 2_^JI_u"l 2iTj_^>JI <_^V.iL«_a Jj>J d_JI ^Li^sJ 

<3 j-rljli»! jo-Uj Li? (j.* oIjIjJU (j! «j^V^mi ojut ,_L>. j£Jj <_aj^j 

I (_p3J-J_*J (_3^_i_0 (jl U^V^Ll (jl I M lr i 1 Jok (_p3J-JL^a (j^J 

(jU (JjL*_uj/ .jij^ J-cljjsj lHJtH {S^-i* t^V 3j9^L«JI I ' . -.IV. . ..I ^^1 «iSj^JaJI 
ij_uSLl IjUk (jjs J^l J-°^l L*-<I/jIla (jl£ JJ<j i"itl u 1 uSLiJI £_u_)_<JI (j_4jL9 1— al uu$l 
(_pj| <JLiVjl_>J.lj <JLi!j!il_Lt,t iiJ-t£. £Oj i.Uj_jJI (j^aj ,jjjJl->JI <j^a JlSLJuLi I o < ri aa 

• d ri i';." <1 (jSj j<J (jl ijj-^jJ,! (j^jLaJLi (j^Ajf Jl2 Hooke (jlj .cijb 

«GjJls. j-a^l J^'j i_y^ LaLiaJL^ jj«JI (jl ^J^il jj i-Sjjj/ Liiajlj 
<.(_ T jiJ ^r^t' L*j1 tfLjj^i La (j I joi«JI «lijj/^La (j^a j^j i fij'^ij t_3a-<-uJ . LaLaJ 
£L«J (jb Ijl <i"r I Ijtji'nt jjjLjJI (jic (jj_4ij (j>J jJI i«iL«i«JI (^ jjUria 3jLa^?l j»^- 

(jjSLj (j! jj^ju V Feyerabend jluTj-j-l^ L«_£ < j_aVl La-Lu t La- (jia 

I ijlr i^jLailj iLaLaj i"i a (JjjjLj/^JI ojbk Jila . LLLa-jeJj Li/ljji i4a.il i^-ia 

2_£>>Li jjjULi t_iLlSL!l I jok 2_a}Lfi (j! 4jjL1!I j! tffjl-^l j-^> 'Vj! .jj .„^".tl 

Lul JJaJiJl (jSUjJ - li 'l (jl i_yJt Joj-aJI cUuLL d j 1 . i Ci (^l ^JjJI (jlj i4_i^3j_c. 
La lilLiJ j<U (j-aj .j j j « "II Ijuk jL>- (jl njLajj J j ii V (^ II ^oU\ 

cjjlii! .,jjl ,„<i Jj^>! tj^i)-^' ^aj (1 ^^i - \ ^YT) Feyerabend jJjTj * J# (*) 

^Jt J-! t^J^*_A J_j»J^ j j 1 < if Ijul jjSlj ^JjiJI i^L_(^f cJijIj JIJ-^j ^ jjUI t 2>£. Jl j m i I I (jf 



juJajVI ( _ ;r ik cluLui (jj i lj_L4-ij 4_il.uia.fl1 Ll_— lut. 3j_j_>.^m j—Cfl^l i f H "i (jU Ljjj « mi 
\f)nr _!IJ-- "-^iH^ Lr*-y^ i_-*l_JI J-^-UI (JIJ-- (j- 1 '^0«^-° J-"^'j 

^(j 'a J^l (jr& S-^-J^ O-^ '-4 I " J '" -* 4.«_Lu-l Sjj ir-ill (jjs «ilukjij 

2jj___> (__JI <2>JJijl — c Jri ii'ij (j-Jalj "i r VI J_i_jl__Ltl Ijuk ,j^a u g "i i'i jlj 
4_aJ . d o >■ <J1)I u< ^LU IjJ ir-i a C^jLis 2_ij < ir-i (j r-i t ii "i 't (j I I m U fl i4_Ujl_>JI 
(_--£. ii__iaSj'lj (j ii o mi II (j-u 3j__vl_j-a I q U fl (jjjjl_4J 4_uil_>JI 3_a-5 (jl (j-slj-lfll 
(jf i(_jU__!l *l_a-*l! i£jj__Lt (j-SUj <jSJj . I ofl'J.t Jj-3-_II j-j>-JI (j-a (OX.jJI 

(J-k-oJI (jl 5 Ltj i i-i r cLiL (Jj-fl-J L«_s uli-tl j jtl ojuk jl iSjJLtl ojuk ,J_«_xj 
L>-Liua (j— alfl ti— ]^**i mi 1 1 (j_oj>J1 (_£J— —11 (^y— • 4_La_i 4j^j i^t (J^—tu «4_fll_— —a 

(__fl i_£j_u_l ^1 j A iVI w J " ' OJJ i2_tj_*_,l j_^>- Ijuk ,jj_j_u 
(j-ClAjjT (jl (jlr . S Jjj ui\\ « 2 j i b L-jJ I ££.5Lj!,t» <Li-_> (j^s 1 2 « j U 1 1 

: (Jjl i n"<Hj Sj j t 1 1 j-j_La S^JLII £juk ^ua^La (j^o j— >.| ^ al a ^Ij—i I ** ' ^ > l_— ^— — 1 
3j__tl dJJj I j j 'a j_a_Uu lj-jJI ^ j 'J c 4_a_— 111 (__fl CjJuso SjjJLII (jl L_ol_La 4_i_slj 
(jl (jlr Lj_j2__La Ijuk jJ-jjj .i__CjSJ'Ij (j n o mi II (j-u 2_cjl£j"l 2_fll i u U ^Ir i La 2 " a 
i (jjajJ tiJIj^l - I 2 U-»ltl ^ (i_jl_iLu jf) tiJIj^l LujJjJ La (j-cjlaj (j mi 1 1 

(^ - j ji »"itl jl-^- (jl ~ (jj/^l 2 ijU^il juk ( JUu <j^s ^JiitiJI Jj(_iJI £bl 
.joi«JI <_jL».j (^ (j-<jLal_«JI Sj(j o -v LkLu-uLu La (jLcj_<j/j .(jjjjjj 2jjjl_>JI 2j_jJaj 
j«i«JI (jjs (jjjjjtuj l_»j|_? i^L«j3 luk^jjj (jl (jjj (j^a jtujpLfl 'J^lj J-^LiiJ 

<_jj_l*3 Ij^-y" jl n-dj" mi U ,jjt>JI £-a I ii ii" a j LjJj-a * ( _ t jI/ (J^ (jj)^ ^rP* '(_jUj/Jl^>JI 
. 2^aj ri a j_lC d i^iaLg. L^Auo (^ 2jjjj^3 ju-aLic ( _ ;r Ll (_gj U M j<UX. 

jujLlIlj j mi r (j^lill (jljj_aJI *L^Iul J^a 3ju>- JuiTl (Jj^tuJI Ijuk JJuij i_3ju-uj 
La (jl_Cj_Ljj i<Hj*_jJI «LjJsLjjJI (^ jjIj_c.Vj (Jj/MjV Jl <i c I (Jxa-flj i-dJjj ij mi r 
ijjj se " I (_^j_*-a_>JI <L>»j (jr^- (jj-^ialukj ^j|juC.V ^aLa . (jjJilaLk Laujp (j j&L (_Sj_(_u 
Luk luk . Lu^I o_iL^5^/l 2 'r- 1 j , ^11 LaLaJ <UiJlie_a «UuJsLjj Sjju-a ^1 (jJjfJJ ^jL_a 
CjjLj i(jjj_u I j I /| »" . ..I (_ 3 uJI ja^ukLill i—S^Li. (-? l^.J .4jjj^e_a J » jj| Sjula Cx3e-j-uo I 



pjj l jSJ l 'injuuis 



■I (j y j 2_£>^>JI sL^Ua (j-u JjJsLilll 1 i <\ uaJui (jLajJI j-j-C J-aL£j J-»-^! jj • J^l >II 
- 4-jKJI oJaLkJI dj! - Ln-gJLAJ. Jj^L» ijj-i-A tiJjjj (j f Lfckja U - , , .aJaUaJI 

iLluii (.^-"y V jo. ^ Jahili iLdJj Sj^Lcj SI ^in JjJslilll ,j£. liLa (jSLIj 

d—Lj^jLi. '^i>^-" L)J^ J ^ sLj-^Li. L$J 4 jU lili 2_£>^>JI :it-n m j -3j-^*-a 

lCT jjVl JLaJI (jjSj liU, .(JaAJI <>a (^J-iVI JL>JI ?J^a) (j^-iVI J*^' 

j!» (jj.5 1 1 <1 (j li" J-Spj jl (jj-> ll_(J*JLjj jl Jilia ^jU" . M*) 5(_, Ir^l ^1 JlJ>J| jl 

«ljja-<-u ^1 Ijai (jl (jSLai.1 (j^o (JliLi ujaiLaLfcj jjlj^.V j-ifcLLa J i'n fli 

Jlu • ( _ r Lcl S«:LflSLi (jl_o.^/l (jjs j-jj-^ W> : ? ,J o'j (J^ 1 I S L j jalJbjJI cjLiLjir>JI 

<— i LjI i ii ->JI (jl .^Ljj_^iJI 4-ufcLaj a\jus Cj\'l j-jlC A ~-r i II d j iViLjjJl S«LaSL!l aJJt (jl 
Jljs-I ^jtVi i uj V joj (j-oj 1 1>1 ^I je-a ( _ ;r 3 jj-c I (j ii a (_jJI i >i ii" V S»l ri^jA^Vl 
(jju-ol (j£. (^ J j ii_i (jl (j-SLaJ SjjJ^jJI j_&mi oj-gjj ritMl (jl_i j&£.jJ! 

...jjlj_uj/j ... Ltla JljLa (JIJj-u <bl .joi«JI 

(Jj^j jl Jj V I jui £aj '.j<ii«JI jjjLj (Jjj^sLflJ (^ (jlsjiej (jl V (jitj lUJaja 

_ Cj[jj i^3-JI fj^l (J£ (_Ll9j VjI .LLlJjJ «JljJi^. <_il_jj-dl <LaJJ '"'^ ' a (3^y ^ ' - 

_ jlj-^f (jic (^^Jali V cjUI_l£ *L-^f <^>- JjI-Sj (^lll Kj-al-bjH La>Li. 

^j" i ii a CjLjj-^ijJI (_JIajJ id-p-lill ajui (j_aj S^jjiill jji La : Lj^a VI Jjji ^J-!aJ Lajl 
JJiaJ 1 i <1J I J . K-j-aLjjjJI (^ <— ij ll-i 1, 1 (_gjj 1 i n 1,1 (j^a Lj|j_a i_c < -i^?l J (J-4-C I ^(j nll (j-o 

j i n jULuLajj^SLlLl Ij-fi-l tfjL>tjl iii^>- (j-o L^aj ir^i-^ i*Ljj_<ji!1 (j-o Jj-^II I 

Jajj->J1 Jl>.| Ijuk JtSji uj tjaitll f_j£ JajIjJlIl J jjL'^l Cr^- ^Ji-aVI jjjl (j-a I Jls-I j 

. jL*jLi ^Jj i4 irtTnn jl (-3 -ijJj La L*iljj . Lil ojjL^JI 

Q-"J ,' J ^ ^ uijJLja (j^a LiLil il_ilj^>. L_l^3j_3 (j^aJ^VI (j£. Ljjjj J^_aJ 

L^bjLflJ .ijllljjjl (j_a ^oLi. ^a_l (j_a (jaSLa --j i b H <U I ♦ UJ i4jjjJ1 (j_olaJj-S-a_l JiJ 
lj_Aj »1 uaJ uJLi p-" >JI (j£. JlJ^_j (jl JlJU L_u_l_cI 4_LaJLHjjj i --^ uaJLI p ' >JI 
VIlLa Liiajl Jl*j <(( »1 j i'iVI jjLJa (j^» O" _Ai>^i^ ^ ' - ' a a Cr^ ^iJ - ^ 3 ^' i(_p3j-ill 
d < i U i ^ j Lj-usj^a Ijj ir^~ '.(jo^aJL^VI ojljlj <>jj La^ j j i n ii"ill (_^Lc 



3-Sj^-u.aJ jicljjs £>c (iistJI mJ? l 2_Lal«JI cuL; i^jlt S-L^iij^JI SjIjlJI Laf 
^Lc jj mi i U «Dioptrique» ojlSlp i^LlS" £-a e-jlS" juLs ii_ujj*lJI J}L>. 

1 JLjJ.1 Jj j i .1 ( _ ;r ic . JLjjijJI ( _ ;r j^>LU (ja C-<j| JLcljJjJI lilL (jja .MTV 

.sTjj,i (jjiisLiijVi jl » j; i <*i n ij j i mm 'i v i i Miji <— 

(jl^j) j\ i h's'iVL) d ii U" 1, 1 <jijljJi]l (J T oS ,j-a iLaLu <CbJL>. mJj^>-I (j^-jK^S <L«JJ 

«Ljol >jJu fs-£jo dnjl>S L$j| (^LjJs I $ -; A-.<l jja Snell JJjj, 

. (^LlLa «Ij-^JI jl «LU) if-^l a U" ^"J ' "J tlrV ^L-^aLa La- U i u ejj-uu «j-UaJI 
sLj^-i^Ljla (jLcv '-. ^ *** jLfl ^ . Cj^ ua -»J,I I.5JLC CjjI£LjJ jr-i I V " mi I 
^3 jl i ii's'iVIj ,jjil£L»jVI JjJUs. Lkj_<-u3 '^j-^J' (jj/ljJsl (2>c gpJj la tJ 

.*UI olj-Jaja 

lL3_j-o- i 'l flj joi«JI I gj^ Ur^' i^J^L>JI (j-a 2JLx JilaJ < Jl^L jj i mi") djl 

SjLa (j-uljjsl Ci i njt .2x.jlj_a L*jl£lj d <j jt-itl jLiJl jJLc I ,j^a Jjvlj j_<j/ 

. ( _ ;r LaQjl (Ji«JI «-jjGjcJ j-ila J-<-u V J ijjj-a-»-!! ^ ri i .ilritl jl ir~n"i i .^>U 2^jj|_a 
(j-a JlJJ^jlII I j S J^tJ MjjJI ij— C I mi U Sj mi a mJj-^V| 2_^vLJI (j_a mj-AJ 

2 jriULt.il 3j_ifcliaJI ojufc JiU 2JL>JI 2 <j jt-itl (j£. ,«1«JI i rr ifuSLj {j*l>- . (JIj^VLjmJ LjJ I 
j < mi! t IjJ^C d A , /ij i « . tl a- ^ ^jaj^a d . .. j i . aj i2jj_cLiiJI 
(jl i J i>i fll J'v mi j l^j i K-i j j (jl (j^n j T t p I < "m i Ijuk (jjs (jn's <tl (_^ig.J .j»!>Ls~MJj 

(j^s Sj^*_itiLi l^> * '"'Jl? '^lj-aLaII 2j_jjLiiJI ^j_2JI jj^Ij^Li i < m 2_jjJii!l IjU -^j 

mJ jJI talll jLiul iSjjJljw IjLljI d_ua j tali ' i '.j « mi 1 1 jjc^j (jjj . L&Ji^vj 

joJLitil Ljjj ik-i") dJJ jl^ j-jJb (_3j_<j/ i(JL>- mJ| i^ii«Jlj .(j^SLIl *L>-jl j o «_i 

. Likjjjej i-Sj mi*\II dJJj JllaL 

I Lj La «jj .(j^-lLj><JI liJ-Hjl (j-a ^Lp~ (J^l I J i 'ij I p j i II Ui-^-J^ O^ 1 -^' L'! 
(j_a d dl> L^jl ^ >J| i>JUk (^yiil LcjLi Llj^_jju3^j VllLa »j ■ a 1 1 2_jjJiaj J^Lua 

(_P=j^«J 1 J-JJ^I O*- ' fTM i d (<d*JI J m i I ma 

jjjtji J ^« tl (j^SLj (j^*- • a ys'<« a a-l^> <>l 1 ..I t_4^.j_i Li^ La lil i^Li^sLaj 

2 n Ml 



t;r Li ^jl . Sj_j_>JI iJ ^£. (jl (j-o j-5-Sl tjii <tl t_yLc LuLuI 

4jL^JI ^ JjJI (5 J j * J ^y^*- n U i ajfj j i i^l <J^>I < u. a (jjl 3 K mi a J£ J_lL>u 
4_SjjJa (j^-J iJajSLI,! JjsLSJI l_x_iSj_jJI jjfc ( _ ;r jj/Lj/^l ol_aj_a (J-IaJJ . LA». Lx-uslj 
..j_L«JlJlj £j_l^JLi p i mTi dSjjJaj f.^;,-^ JS ^'j- 5 ! (jr^- L)- 5 ^ (J^jJI (jjSLj i_3j_»_u 

'.realism S-ljiJsIjA! L-^-i^i Miu-a <^jjLSU-> <j-a ^j^' cJj>^>- jJsj 

cGjjj ^ i »1 r nVl j iK-iittlj . jjsl^JLi 4laLS ^1 (Jj-i^J jJI (jLSLaLi (jLaj^ I 

LUajI (j ISU I .(jLSU,Li Lg-ajjju (J^ij (jl (jSLajJ oljHaVLi SjLU jjfc »jj)jrilt 

d j i nll Lj . <iSj^>. ^ Ij^J (jjSLj (j I (jSLaj cLaJjJil djlj^vl pj a r ^ (jl Jj iSjLa 
«Jlllj—l-ij J J i ii rVi £-a — ^ o j i .i -»J1 «JlljlSLjJ ,_jiau3j i»j iMl 

(jljo-aVI j!) S^UI JJJ-cjJ Jl^-Lj (j! Jj^i£j - jLuSjVI (j^v Cl!j^>o ^^Jl oUoVI 
. <Laj ri a tiJIjjT I i,-*l^>. OulS (_^JI iiIjjj^iJI ^Ijjs^/ JjLai,! 
ij-L^jfj J^-ujf o-LjJsjf (j^-jlt <_K> >ilt ""^J i_3j_Lj (jJbJI (JjoJI J-J-CJ 
J-J-C j mi "'J »j iMI (j I (jj-Uaj "i flj I^JIjLa .j i t j i» (jl j "i i "Jj-Sj tiJjji J i<> flj 

^3 * \j X'< * ajajjj ( JS . ^| j-#J1 j j c Cjj i aJI d)U>. j_a j uljuj 1 al"i a ai * lu Jaj i uj 
dJaJL (j_a Lfejl mi" 1 1 iLta dlljljJL&VI 0Jl4i JS (j_a <L>.jJ,l JSLJajJJ ij-l^J ' k J i ujJI 
o—ljJsLjj <L«J ^1 I ^ " i >.j |»L^J 2jj_!iiil| ojui jJj-i^Lflj j_Li_Lii I • a-JaJjj 
JojU J S "~1 (jl JlJ V »j i Ml dlL>.j_a (jl ( _ ;T 1^. IjLJi (j^ (J.> " i n Ij .a_2_j_aj 

<U^>.jJ,l SjSLill CjJlSIj I ' aj 1 j . jLuSjVI (j-ul Luia ~ (^ 1 1 iaj 1 j i d i j i a 

L^jjjJJ 'Jii^ 3 -J^aLj I JlA ,JjS ^ mi n'^lj JJjLjjJ L^Jaa-V ^^jJI i Jjj_>JI j_4l _jJo (Jjuii 

(^ill <LiaL>. iJlaJI 3jl^>. i_jj^<^i Ls,j_,iUka j^>.f .Grimaldi MjjJUj^i: juu Lj-j-s 

J« aj j uaJI L^J j mi " M (j^lll 4_SjjJaJI jl tcuiLS" (j£. 1 ^ i a 3C I (j^>* La Jlj». ^1 ^J-«J 
(J I ^ial (j L) j— C jj I JlA (J^" .d)j_iS_L«JI cK i mi (_Lt_ij jl j * i ^^1 a—u^LilLa dll g j i n ^ 
. ljL>. 3j-u^i£ CjjIS (jr^ itJLUI ^J^JtJ Cj i njt i aJI diL>.j-a 
t Ij ^l_L>. i>jJ^_a J_Laj cGl j t. i \ <f-> (^yjv^JLI (_paj-flJ1 (_La^t-l Ijufc ^-aj 

'.(Jj^Ja c-<\jj c ^H^-^-^' < — J J^i- 3 j LSLa I (jljjc_ik j<uj (jl Jlju <l>.L>JI mm 

(jLS I i! 

J^La aJt iCjL>.j_<i » j 'tjj-^ 3 <-7<^=>$\ lSJ~^~^ **-^i>^ JIJ-ijJI IjUt 7">ka-! (jl (*) 



*if ■< • m U SJ I f 1 ■ j in I I 



- _£VI 

i Uj i ,ij Ijuk (jjs ijr^- • ?I_5->>JI VI t-ujui Ju>-jj V cUl JJUJ '-«-'tH 3 " 

. £ J iMl l_jL>-J^O OJ-JJIJ j-J^ ^V l^;,^^^^ 

^Lt V " < n Lt jJatjJJ i h ir^j djLi (j-SLj m^SLil j«l«JI ^^i^. I ><i aj! lil 

(jl Jj j 3 ij_uVI (_p3j_il j_L«_ufc ' L-^iS^ Jrt < tl fjlz. J (j i n_i j<u_&LiLo 

I jufc ^J^o jl Sj_ik ^1 j j Lftjl i3j_*_j-^o jj^. J * litl ^1 (jJJ-fj ^Jcib 

.jj^oVI j" ' " ' V lJx.J • p I »1 1 jj i ajJI 
I juij 1(J <i j . n ->JI 1 _p=j_ill i^jLj-J (jl »j '^ill <L_lj>.jJ,I 4jjia_L!l (jJ^- L-olj-I 
i_3j_u ^^lll nJj_iSLII ajiaLUI i Jlj* (J-l^oI ii "m (^jjf-j <jJ .jjJj—U oJl-j^. jJa j—lJ>.'^\ 

(jK . Jjjia ju»V m -»JI I jl4> ^^ic (^jjj interference Ji-IjOJI i_al mi"<I 1 ^..i 

i ^ A • ^ aI_*JI ij^i-l JljJI j_&I _jJo i 'n ui "t ^1 Jjl j-j>^ (J^L-^JJ 
^jjLa* Ju>.| ^^^1^ g. j i SaJI Ja-Lm i^L^^ 3 O' 1 2 ui ^1^. ^J-^-j (jr*-^ 4 j*vj i n^l£LII 4_uj»_>u 
«LojLoj <L^J1«JI j JJ-JI »-_iJufc ila^-Vj O^j' jj-^ ^LJ^Ls {j\ a ut Ljjj d ge j-^ i a 

ol ij . .i -»u A Fresnel Jjj>a <.-< . rjf Ji-^fj -j-i-VI <_xjL>JI (jic SjajuJsj-a 

jlli .(j-uJ^Jo (j-t S (jja VjiJ i^jl^ 0^-^^-° O^Lh 0 |>l J^ - " i nLl Lillij il_j|*ljj>-VI dJl* 
Ji-ljJJI juil^ii 

(J _ 4 SLI| j j ... A'.tl <(J ^LjI L«j> ij_L«_ui SjjJiij j-jj t-i " i (Jjj>3 jVI 

. Jj^-I! 3j-iiUa ^yitZ. 4jjJiiiII i(Ja-|juJI ijJl^I 

V LuSLIj '3j_a i_kJl jjj-a (jjs Likjjj_flj ijju>. Sj^Ls. CjJ(-3j d U<i itl ojuk jj^. 
Li VLlLo (_ySL! cLi^3j_3 I u ta «"' Lujjl . I^Jljc^o Lkj_?i !_gjl flILl (j I . ■ 

j»L«JI j> j U 1 1 (jjiJjLi £Qx-ijl^l Oool^ jJi-3 .4LloLUI 4jjjcjJI d j o i n i (jl (jSLaj 
tjL^ . Jij-Lj>JI jufel^Ja (JjI—uj (Jl o r I ^a-i j ri "t ^j\.<S~^c—a d-S-^ (_>^j j i i "n 

. (j^_<j/l ^jj tiJI_<ji_jJ — (jjj^LiV j J-^-lj fj J-^ 1 <1 LseJLI 1 o Jok f. I uia-C j 



pji i jSj i 6>njuuJL9 



2JLufc jJjJb c-jUl-cVI VI njJLI liULu V .3 j fll CjLI i m icj LfcbJ La_«JL^ 

ijjlsVij Q^—m\^i (jl . d K Lu-gJJ ^>Lol_<i/ I 1^-1 j t <i 1 jj^-*j (_gjJI (j-u»SL>J,l 

SjjJl>. S|_l>JI (j^L«^*J (jl ju "u VI tiJLufc (j-oJ *(J-4J (Jj-^J L>' ij»|jJLa 

^Iji^ii " (J-lLxJL> U i b I JlSj 1 1 (j i njjj3j <-Hi I j i>iLjjJI cLaj/jLa^j La-Aj i,_pL»j 
l_4Jj i jL-j-fljJlll cLiJLi d j ''^iLjj «Jlilj-Sl (ja-ulij-i ^Jiir" i nj .,Jjjj_3 (J I o r V J^aLcu 

(Ji-lj (j^jjiJI »j i Ml "osJm i. . 1 1 1 -w j ijjjj^ ^l d j i .i itLi j»jJ2JI SjjjLji/ ojl^ 

j^J^O ja-L^jLO ^ ^ ri 1 1 gGLjl I 'l'*- tL^lIlj li~> <" I II " . SjjJ I J 4-Ju \-LM jJ^^LLi 

. dlaKj * j iMl SjuiJ 2-jal i na SjufuJI ,j^a d 'h ia» cLs^L^a j fltVi (jl Jj V JJaJI 
i d "i 1 1 >n a (_y3 >^-J ' '"'J (j I (j^-»-"! JJ^ ^-^ P "J • L-uiaJLl d 1 i^->J.l oJUk JJljJ 
j j i ii j (jl (J^j-uI La dj| (^1 _4i.jl jLil .Oj-<-ul_i (Jjjj^ (.^-^J I i u' ijr^- (jl^ 

Sj j i uo w j'a i Jjl i ii "tl Jre-a 2 lj CaX\ <L^.\ mU i ta > N J <j-I I J^*-l (jt-^J J-°^l 
dJJj CjjL^ SJjJlJuJI d" u< ifr jjj 1 I jufc (j-a (j (i t "n t i Uii a cUjLso mJj^>-I j<u . 2_jLil! 

i J « a 1 1 . Sjio^vo-a Jls-I I j a J ■ V (_^JI 3uxuaXI 2 U S ; 1 1 
4x. j-XJc-4 (J^j5c^o (j^o LcLcjsl J-S^l CjljL>.^/l (j_a £U£.j}jJI OJUk (j^jSij La SjLc 
CjL - I -i j j C j_c.jlj (jj_<jil_4J (j^>Lcl J-tjj .tLj-iLJm (j-uktj-jJlj 2JjVI ,j^a 
* j iMI (j I (^ ^J-f!l J^-»J Jljs-I i'K ni "i j ,jjj i LajJ L j^_a IjJlJs ( _ ;T J>.ji,l (_p3j_i!l 
j«J (jr^-51 S J j « i uli 2 [a -> 1 1 1 ajjb f_j£ i LukLk 2jISL>JI a jolllitj Li£.Jia . jlj-likl 
• 3^-21.1 2 x ■j-' , ' J^H^' ^1 _ SJls.Ij 2jLcjj/ VI L^jLjjj, ,3^-" 



La (Jjj-^ (j^- f xjL ^; jl a^- 4 ^ o W o^j-N o-* ^Lj^ l-*--^ -^1 S'rVI jLj 

jjLa^il ^^cljJI j^it nll (j l jjjfc «LljjLj^I «j^Lillj ^ S" i nVI j-^ULi ^ <i i nj 

-j, 

(j-ulj-2JI J I J^cl jJLll ^IjJlil 1 i>ijl id_»j5U,l jajjiLm JjjLj>tj j^ljJ i_3j_lj 



j X m\\ j_jJ_llJI ^^k. j»j_Sj id j ii mliill CiLjjjVI ^ L^ij^ju SjLc i^j^»J LtS i^lj n"i i nVI A K mi a (*) 
t j-a JjJL*_a JJ_c t j-« J " . ! i jjf U"i i u i Lijf <-4jjLi t j^e-)J iLa ( j ^ lr IjL^a jl 3jL£.L^ 4-Jj a*J. 

ijKaj O^j (J 4JjL-aJ.I CjVLj>JI J^ j ,U n Li-*j o r I j K Ujlj_^ u-JaJI uj-f-^l 

>lj cu iiiVI 3 K A a 3_i.L_i^> o^Uj ii!jVL>JI (jjO JjJutjO JJ^C. 3ik>.>L»J f J_u ^J«~ niVI ^Ul_j 



*if ■< • m U SJ I f 1 ■ j in I I 



oVjUdl (jiuiJ Lu-UsUj La lil >4 mij (^Sj .(^jI j S" m VI flJU I j^J 

4_ljjj_^*JL!I 4jjL3J,I (jl i »^ i Lijij_i (JLiUl Ijuk (jL-3 i^jjaj (jj/LuI p' ' S " I 4^*_i!l 
. «JljJl£. JL13.I j <i" i uJ j Jj^sI JJJ (j I (j^-CJ 4j^aJL>JI 
i^is. (jl ^^l^. tfJ^J^- La j ' rTt flj jKj i^j-^jJ,! I jui J[a3. Ijjj£ *LajJi!l i-2j-*J p-I 

Ldtj .S-LjjuiJI j-il^kJI (jiutj j^JJ ^jjj «elektron jjjJSJVI» (jLaj^SJI 1 uax 

i[jj_uVI JjJlj>JI J i . .i ^1] Cj^lIulII (JjjS (j^a ^ J ' XV 4 ua aUJI (j^ajl ua -»JI 

tfjui jl (jVl LjV i«£jL) <— ij-II (jl» .4jLoj_JI jJj^s (^ (jjj ij i ■— > T 1 4 U "n n I i^jJI 

.SjUI c-JS ^ 4_Jaj|jJI ,£j2]| p-if L^jLia ^ (j^j 4ju±,\jj\\ j-il^JaJI 

(jf Gray ^1 j-L JJaij .> ^ViCi IYT\ ^UJI >k^j jf Inlt-j 

4jj^3j_a j|j_a (_dLu& (jlj 'J^>-T I 1 ' " > <— ij (j** J (jl (j^-*U LaJj-^ (jj T uiX I p i ii I 

(jru j-aLuj <_j!lj». (jj_a du Fai ^La <Ps^>Lj WV* ^LsJI -2Jjl-^ j|j_aj 

(j_a (jl ii I" V a (j-LC_aj Jy>-J (jlsjJlij (jl (^1 4_*jaljJI ajui 4j doG . 4-ij gSLU ^1 i n-vVI 
^ ■ flj JjiJI (j-a *L)j^SL!l dili ^1 i .i -v VI i<LJL-d ,_Jjj.Vlj S^a-j^a 1 <i frl Jl>.I i*L)j^SLII 
(^l^. 4_j_9£LII 4ju-uaJI w fl uaj (j I ^j-SJI ajui Ll! j-;pJ . L^JLu La ljr £ j_aLuj 

4Jbe_iJI j>j (jna a I JlJuj-^ Ll tiiljj 1 i>i aLc. i_dl jjf Jljj V (^jJI *Lij_^£LII <j ii a 

« I» 4!t ."i (jl (Jj-2j LljLa 4jj_^SL^ ^1 m >| 4j^Lj «_>j c_ i il» (jL^ I jl :4_uj_^£LII 

3j_2J (jl » i a jeJ «i— J j I» (jL^ |jl i^j_il^VI (_yJ-C Lg-fl-J jl) «i— i» 4 i t uJ SJjLtja 
.«_>.)) (j^a 1 ^ i ii n'' 4iLaJ,l \ Ojjin jjal jj,l J^Lp (JL>- (^ 2JjL«_a 

(jl o m -w (j-a- iii lil 4jf (IniSLil J— 3 J Uj uJolj (j^Lj W1V j»LjJI ^ 
(jLa (L»_a 1 o (j*Ct.a (j-c ^LlLa) (JjLjJLa ^2Lj (jj^-Ls (j-C ^Li^al (jVjl_!ij_a 

L»-"i" i nlj .SjLiVI (^ (j^'Al" -^e-aj jl JLall (^ (j-Gjjl i n" a (jLjj£!j I 0(jj" Ise "i 

Jj ^iiiljdl Jj«-3) *-***^jLlJI J>Li- chjlj- " i n"' pJ cuLla- mi II (jf I jji, (j^s 

(J-ua flj ' . 'j j 1 ^" II (jl : I au I j i a C^-iJlj 3jU,l ( _ ;r 3 3jj^>._a-a CjJ 

. [^jUj^j^J,!] «<_jjL^» 2_aj>JI^ «t-jj^SUI» _j ^jliSJI 4_aK ^^«^11 tilljJ - fttj'^U 

pLj^SJ! JL_5Ji:i (>c Jj? ,(wn - Uli) c>« i- ,,, ^JUJI ^ (**) 

J» flJl ' ?eJ ^y^J t(Sj «a^JLj o-uJ-Jj j^yii: 3jLi,Li) Kij-jllu)} Jjtiil LllC i-t-ua Ja-^V (***) 



pji i jSj i 6>njuuJL9 



JjiAj 4-J-a^ CjL »-IU ua-a (^ LLiT Sjj^jll <__>^ij 

4jLaL>J dJj_gJi i^jJI) Coulum Ajij^ Luoj^aja-J i^jijJLLSl^j ^ I" i .n^j 

j i u i i .1 -»JI jJLj y o'j-d-* j*j4>^ j<s-4_^>j .( ) VAo j»L«JI 4 j i iiL-mVI 

2_Ljjj_tjJI (<ULZ-UI) <L_ujL>JI 3j_SJ lj-^>. SJjLjjs — L_uj_3-£ irijj sc mi a 
£_a SjJill i. i r uLUj Liiajlj . ((j-\ " 1 "">ll <j^-J 5^1 i 'i 1,1 J-Jj-a £-a I i uS[ r i. . i .iLuj) 
,J^>L>~ £.a (<UL2iiJI) d_ujL>JI 3jJa i. i i nLuJ La-Lu i(j-Qlse mi II i—Jj-Js Jj^aL». 
d_uj.-g£LII j»Lal i-jLjJI ^"i A j <_3aj-u JjLaUI Ijuk (JlLa .(j-dij£LII Mj-*^ 3 

^jLjj (J-S-b liJJjj i .i 1 1 d j a J <HJ 1 (JT laJ»J I (_>^*j jo^*»- 1 i^l mil 

oj-^J ^JLua-ge a-£j . d_uj_g£LII ^Jl 4_ujL><JI ( _ ;r 3 (j^Lcj (J^i^IjVj (jj-j-uljj 
CjLjjI LajJI jjjjij £-aj w .'J 3*^ ^ 1 g^>JI Sj^La cJLio! La (jl_c.j_.ji i4jjL__,I 

,j£_all ,j_a (^A- • j-L_JI _-Jlj->- (jJI Jjjy Li!j.a ^1 j-l^-l) 2_uj_g£L!l 

j» j I (j n i .i I i ^ A Y "\ j» I *J I . ^ j m "'J j 4 a i^aj d J.'J i % <-^-> I J L_u A j I jj 

(^Jl ujjf La-a i J-gjJI u_a}JJLi.l j jLpJI (j^j Jajp (jlll 2_iijj_u_aVI SjlcLSJI 

.((«LajLolI» ^a.£j2_a 
i d j i n jli Llii I j *Li_ij..g£LI I (ju 4Ja-3 (Jj LaJ d_j>- j I i " i k -s. jj I jui j-j-C J 
jLLaV I a i»JLa-ljlj I p|j Lu JaLpjVI (jl^j . d j ij r Cj^ -*-a (_gl (jj.5 <j£J 

(^ Oersted a " i njj l ^1 <— a I mi'^I /j^j (j-a iLa_^Lu ijJj " ~i a j-^jl 

JUjj .(j^ijIaLLUI o^k JjLy ^rfj-^ jLpJ ,_LaL>JI tiULaJI : ^ A Y • j»L«JI 

(^lll 3_;_a£L!l j_clj_L!l Savar jLaL^j Bio j_u La (jLcj_^ tillj 

j._i_j_al Ltl Uf Ij iiJlil i .i j ULLtJLIj 2_uj (j^tl CjIjLj_11I (jij 2-LajljJI ja£Lso 
oj^—u^i <JLa_3 j Lj-jJ I j— ^> Llc (j^ j i ir ,_L£ (j-uj LaJ cili- L^ . 1 1 i gj I Bjj i ^ 
,jjj L_u (j-u S j_SJ I (j n j 2j j_j_j_a I (j L$ 1 1 liaj I \ A Y • j» L*J I . ^ I i^i A i a 

tilLmJ Lajl Luj_g£ IjLu (Jajcj i_flJLa <-Sj-ik Cr-L- Kl ' u (j I <— o^&lj (j^_i_lj^^ 

. (J-u-lL^LlaJL! ijJ j) I i n 

(jl L_l^jIj t4_j ui-tjaLut rt Cj1j-_uG (j' Wj J J^tH-^ (j-^-*- 1 * I j5k.Aj 

Sj_aLtiJ! iijj^>. (jl£Lal_> jj_oJI Ijuk j_cjl j^SJj • (j ujkLl*JU i-dj 1 1 n i 'H i n_i 

J-flC (i^j_o tiJJIi Julj (_^a-a-i (j^ujjol liJLl ^-i-i (jl (j^-a-i (J-& * 4j i uS[ ♦ 11 



(j? JajvVj i ii t 1 1» (_gl_jljL3 ,c_ujJs i 'H i .1 ^yfl ^Ljj_^ jl_u 



3 < niLmVl 2_a jjlXI jJL aJs 4j| * jJLI .t S * «j jJs » S Al * ^l_«JI ^Jl j^>. 

I if> j se <i"i Sj k itl (j-^Jj 1 3 j i ii j li LijJ. I j 4_uj /j'sW j_&lj!aJI (_laje.a_> 

(ji-p (j 1 - 1 liS (j 1 1 <LlIL>JI *L3j_*J,I . I > j S * a (J '3^ ^ ^* LTi-li.1i 4-aj (j I (lr*-p 

jlJ^j (j I d j . .. jUl ; j 1 1 ^j^_»J|j £i_uj_g£LII cjIjLljJIj cjI i->- "<\ \ (2>£Lcj * '"^^ 

*LaJ (j L£ I ' eaj [j . (_£ I 4_cm-Ja l_Li_a Cj I j Lu j Cj I i t lu ( _ ;r 3 _p 3^3 

(^lcj • '- ' - -v JI J? (jj^^ e£>^ L^y'j-^ lV 1 O-Lua a 

La}L>. t Lgjf ' a 2jj j j aVI juc.1 jJLJI LdJj <_L£ 2jlj>-I j_a (j La 1 JU. 

JL_clj_3JI t>J tb tiSj .' *.' .«S-LaLA LSL-Lal—bj (J*C luJ V i(^Jj_u i^jLJL 

siksai a_L^isi 

cLuj_g£LII ( _ > ^jL^ajJI JJl^tjj i fij 1 ^ j 1 11 A" ^yjfc i u lj ii" 1 n U Lijjiaj ^yic 

.SjLaU 3 j 1 .mULl«J.Ij 

(j-u "^L_jJ ,_Lc.l £JI J < lu II i-;r ^3Lj^JI ZJI Ijuk (jl (_^ic 

(^,-iII ^ (j <ill ^,-3 p(j " jrj (j — a J_S ^>-a>»l j* 1 u l (jl mJj^s-VLs . (j^-LX»-a 

CjI i se luJI 4_^j^>J 3 j ''^j-ll Sjj) LaJI ljJL_SJi_3l J_SJ : I ,jl jlf ^ A luJ V 

(Jjl-iIII (jL^ L*jj i- ^lJlj iSjLLI ( _ ;r 3 Sj_l^U>JI d j 1 n j ULU-LI cj! «1 j 1 u >J I j 
(jL^ lilj .3h-^>U,l S-L^j^-Lj-aVI jjkljikJI jIIj ^jJI jjj> I g m j JjLlHI 

( _ ;r Lc — ^jJt, CjjJL>JI d S j mijJI mJjj£UI Sj_aLiil (jj^ 1— SjjjiJ . 1 1 j mi I J o (j flJ 

: ^ j se j m a I «1 Sj_aL»JLI ujlji i_ajUi (J3^i -^^iJ -SJLjJ-C (Jl_lj>.| 
^ 1 11 A '1 (jVI tjr £ u i<j JlS Ijuk (j I jj-a j«x.j.JI (^rLc i (j- d -aJ i^ La Jaj|j.jj ^Jj^j-uJ 



j_ujsIj (jjjjLc. — <— i I j i 'n LjJ 1 t_y£ j<ukj^l t_ iaj i(j^_uLjj_Li!l j-IL^ (j o ' nj 

i<A 't-r i'itl — <Uj-«-a J^-^l Ut - ^ Lsj.5 («^^LlLso j-^J-"^ — (JLl>*"lj jLsLj/J 

I jj ^i_s-J . Lfejj 'r-l" ^^3 I j j i n't Jfl ( .il — ^ i ii jULliLU i _i Uiitl ^Lu ijLj-III 

H_£aJUI i ii j i .i j"i (_^lJI d-ul j i>iLjJ1 ^JjLij/jJI t^ASt^a L<-uL-ul Jlj>.Jj 

.4jjjL>JI <j>kj (^a JL>JI (jjfc L»£ LoL« 

J»jJlj>JI (jl JajvV I o 'u -r a .(^IjIjLa Jjk ia jjfc I (jSLj joJ 

eJdi. LSLS- I liiflv La 

L ~tl\ SJVjj >i£! La LS-j-^ iiijUL-LUI «JL>Jtl» jUjU-^ 

<J-*-ii!l Sj£La ^n_i a (_>^J Ji-SJ • tj Jj ta-UI I (j i 'n j-3 l_a£ Jljlj (jJl I (j U fl (jjjjLaj 
Q £ II jJjl_«JI Cjl_ljj_j>. jl Sjlj._jJI JSLvuJ i rtj $ ri_i (jl -jtjlj iJlju (j-a 
^jLa_i ^l_b (J-^J j^*' (jy^ Lj-t-ga * * ^H- t ^J^ d 0 " * 4 LWLa_il 

(JLsc^aj (j-lj (j $ jJLsc—a njVL* a ^ i n j'ljJl JJ^-II UjAM O^ 3 * S-lUI liJj 1 1 n t 

I 'm i^i» jJL>J,I (ji j_^jQj Llc^ i JuJlj>JI Sjlj-I (JLiLa ^1 J>ir" i uLjj • (j 1 " jULJLa 

^ lULSJJI j-j-«^>J (jbjL^a^a t (vector ■i^La) oL>olj jlj,-L>s cU «La 

.(jLajJI £_/3 (jlj_L*JJ I 0 (j U I j 

i- 1 1 n'i'Cl I i<tiI <J_cSL! i L^ ii j r LuLj_j£j J-i^J j'j-^ 3 dv 3 Wj^?^ 0 LS'-^ljLa 

. d j i'r-iLj a 't j 1^ ojlSLai jjJs jJ Sjjj^ i_3jL«J,I ^1 j alLalj i Lpl j L«_lL»j 

ojij-aij tfj_a^eJ "-^J-" ^jLaaJI tfjufc <_aLWc I SL_>JI ijmu q\ .<C.Ij_jJI SjiJAji/ 

(jij|j_SJ| ^>.j " i ii 'i Lcj (Jjm; i ii ^La ij i ^-flJ J i <*i 3 Li j lil^'i (j^-lj 
liJJj (j^jljill liilj LjJ C^ij-C (_^iJI Sjj i^itlj i .nULLLajj ij^lt sLu^ujJI 
(_g jJI ij»jJa^ (JjjLe j^k (Jj^l *tl^H'>^ — (JLP — <l -*^ L)L^ .C^-SaJI 

' (__5^>jlXI (j_a (jL^ i^j-u^Lc. ^Juia-aja ,(j^"t't-*- "n Sa_oJI ^j-Laj 

<_2j^Iaj ^j_Laj (^LlJI (jjjLSJI 3^ tl <JL><J.I S^£La ^>L> V" i nL 3a_SJI «jut 

'(j 1 " J^LJtJ.1 ,JL>J,I a\jJx-~ i hLj .(j <ijt-> l i < alt (jj^ i^iir (jiJja^ SJjLa^s 

.(JjVI (J_jjI SJI Sjj i »3 Ij j "i ^ (JJiLaj Sjj i ^ i _ ;r 3 Qa-il SJI Ijuk (jJiLaj 



^l^ljLa «LLi^l ^jJI (_u->JI (jjjla jjfc j-jIj-II (jjjLHI (j! j>j .jLu 
SjjIj i?. * i .i U ^£31 (JL>J,I j|j_S_a I ijU <j (jjjLS t4 m 1V1 
(jr ic i_gljljLa J i ia .SjjIjlJI (JMi- ^ i " jt^ilim u<-*j Ali d U . nl^j 

tj^lj—S 2 C.I J ^3 (j-£-4J £l_jj «.jJtl Jj— 2j (j! (j-SL<JJ iJI 4 3-J 

stlcLill (_£ajlll ^1 JLja-" i nL) Lalj iCjVL>J,I j>l JLa-" i nb La! <l jm jULlLajj 11 

.(JIiIjLlLIIj CjI Ise mi 11 (j-AJ 
Ijij . Ijuk (J£ (j' ' ^ A00 |»L«JI t Jjj i n^La ^Lg-a (jrlj' t-3jj-uj 

• j j i u c ^jm, u< o ^1 r ^1 Jl3^/ cblj . N— «-3 2_3jj-«-o OuLiT j^jJI (j-ul jJLll ^j^-» aj 
*lj| (j^. Sj-i^sUs j .^»«tl Ijuk cL>.LLo OjL£ t _ ;r jJ 1 d-uJabjJI (JjLj-ujjJI O-aljLa 

vector calculus ol g ->~tl <_j| ,„-»J 4jJlj>J.I g-aLUI <j£i <«J . 4jjIUU 3 a gJU 

,jjjJlj>JIj d j i><[jj-!I CjlSLuSwtJI (j1_> l — (j' JjJ ' " ^1 " (jr^-J .lilljjT *L>.Li_a 
,_^L>JI] ISLj "I '_' 'jj t-j-fljl £-a <JliN-jLa-i j*l Jua-" t nl -i-ij-JJ VjjJfcj ■ w '*ljj 

j<u*-u (jT^JI j-taiD «CLa^LIl '"'N ' ^ — ' ' J-"-^' lj.3^ — [ij^lj ' " II 

tJLa- o I t 2Jlj Lg-fl-i OjJ gSJI 3j_aJI (jjjjij SjLcl (jl£Lol (Jjj i n^La J-jLaj 

.<Jlil be i'ill J^jjJ ^l SjLi/l (jjj (j-o ioJl>.j ^j^SLII 

Ji.|j ^j^cj La (jl jljl .SjLjJLuji 4_Sjj_LiJ j^SIjJI Sj A mi i £ 1 A j (jl 

> aj£j «ether j_uVI » (jL^i t_t^c_»jJI d A< > ..j (jJj iJLta^jjO c^>o 3jU,I 

J^>-iJ l^_li_3 1 (_gjj)j i><tl (1)^ .4 J i ii jUL-LLajj ^"s tl jj h i a (j_a JJ— JJ 

ti^p- iSjLJLI Iju .SjjlJI j-jpLj (J^-y LSjji» (jj^j (jl ju V £Jj_aJI Ijui 

I j-^JJ .^lj_ill ^yJ) j j i i i 1 ,1 J-^alj (»J iCjLjj3^>JI tiJjJLu (jl ^jU" i nj 

i i^juaj j-JJ^/l . LaLaJ ^^Lti- j_u>U jj uaj ^1 j-a^/l 4j (_JjLj 

(J£ w • "jl- 1 ' i » 1 1 (JL>J,I (Jl 'l j i ■■ aj cLuj'C i njjil-La cjIjLu SLljJI I gj^a ii<-p 

jJL^J.1 ' Laj la >■ t4jjJLI ussj_lj>*JI ^j_a 4_aLtiaILa 4^ i mi 4_aJ t^-jjVI ^J^-lj s-^j-Z* 

Jerome u^j^ (jL£ L«jj .cj! i-»- ~ill I &j j c ,Jj»<j^j (_^jJI w .'j 3^ H 

jlsj < LaJU. (jLs jJ La£ u >^tj J^hy lS^-" «LlJI I jl^j (^>-jt j-!l Bosch 

1 . . c-l . . I -s. . 1 .1 1 ( . .«sV»l •.. . ^ .1 *. - tl (Mi- I . -s.t.i rt.t.i . *■** 



pjj l jSJ l 'injuuis 



SJjj^iaj i2_£j^*JI ^ Lkj_utjj jaliajJI I jugj 5 Al" djLjjSLil (jrtJ 2Jjj_dl 

.(^j^jjj |_JJ)LjJt LS^jj (Jjj^a^U <L*j2La 4jJLii2j 
2_3jJt_I,l (j-uljjjjl i_al mi "i^l S.lLc.1 Jj^-t^La 2_Sj^IaJI o ju$j 

. I j i .i _t~iLi»_a VLsj jLljJI JlIjjJ i fij ^ i h i f>j 4-JLiL<-uJI *Ljjj_^3 

JLsca (jJLi- (_>£•-«_> «t-J I (_p3lj-l3l I uiajl ^gjjj-UaJI ,j-a <j I Jj j) i n^ La uJjJUj 

(jjjLS ,j-a \j^u£ IjUk t_JjJLSjjJ .j_L*_La t _ y jj^Ji JLsca (jj^ls (_>C ^ i u j t^iLlj-a 

. Luj^Ji VL*-a u i .i j U LijJ. I ,JL>J,I j_jJLlll jujj (jl (_>£-4J ti^s- ni<j>JI 

» j<sj-uI w i ■■ j La I i « 1 1 (JLy «ilt g^JI j' u<aJtl (Jjj; m 'Cl—a j I Lajj 

(j i .^"j V Ijuk (j? jJI (ji^) «Displacement Current ia-ljVI 

lju>. La j « ' <o IjU <U>.lj^M jLu j-jjLj (jl ("^J-^ Cr^J .(4-Lsc "il t 
jj_La_La ^ clJI Lj j LaJ lj)l LuLa i j . ^. » tl tiUju* 2_ojjjtlJI L-3jj-LaJI Jib ^ 
i_jI_jJI ~" flj dj^idjLjtJJ ■* 1 j » O I < -i ucaj |j oJUso '"'Ijj ' a " Ilj ^jjkLiil 
CjV^I < a I j "'l — J-LaLl» a Jj II » (JL>J,I CjVj)! < a ^1 Jj-i^jJJ 

aJUojj LgjJ : (jrw j i n I t-o I j-Lu-i^ licj i n "n i _ T JkJ *L*jIjJI Jjj i ii'CLa 

(_T^ (j-^j U?^ Cr'! ^— i — ""-"-'W ^ <j 6^-^ L- Cr-^ 1 -*^ ' <jj-^t!— a ^ J J' — 
Jji£wi ' I JUj^>. si 3jj.Jl_a ^Jlj-a (j— aj ^_j_SJI C^jlji 1 1)1 J j ii" inti 

^ m jULmi JU>J,I ^Jl 3j^>-I jJI a_aliaJI eJsj-L I il ^LkJI *LSj fj_,_a 

(Jj ' "J jai i_ia^a ^^yi c) i n A i (Jjj i n^La J>j>-j i ^j^>JI «JUgJ 4jLuaje »£j 
£_a c) ii i n" a iSjUJU». sLjjLj^j-S ^jrtjljS ^1 (J_^>jj <_p~Lj ,_ya . Jj-Ia 

sLLuIjJa ,_p3j_»j iljuk ( _ T ic Sj^Lcj 3 A 'i "'C 1,1 2_tijj_Lj_aVI juclj_SJI 

,_ya . Cj L-J— Lj>J I J - Ln flJI (j^-J (_^Sjl_3 LSjl i uj J LLajlj_J 3jUJ>_>JI 
jj-a <lj_3 Lu i^jLllJI i>juk ^Jl 4j uJJ)I (_gjJI ^ j) ij «lili (jl JU>«j 4_p-Lj 
^IL>. t JUulj Jv^. tj^l 4_»a£LII ^j>.|j J-J-^- ^-^3-^- J 1 La 'j La Li^-JtJ L_m_a j.jjI 
(_>iaJ^ ii"l (j-a JU V (j-^Jj i I JL-J_^>. (j L £ t __ T jl g— U1 ^jLlJI . 4_C JUjjI (_>a jLLc 



^Jtir" , ii j <USLI iJjjJsjJ,! Ijuk yJI IjuLc )A\i »L*JI ^ Jjj , n<La J* Sj I i&Jbj 
(^l^-J iJjLoij ,Jje_a j_u^/Ll ( _ ;rJ jiLlII jSj j«J . La Lu 1 ii 1" V a 1 t- <ji a 3jJ,l ajui (^ 
4^>.jj ^Lj_ui!l u-util j^a jii. j«_uiLLa (j_a ,Jjaj_u£La I JuJ itiUj (j-a ^ uSjJI 

.4SLLJI ;C1jVL>J.I o,!* jo-jj UiLo-j >2j . njt-illUlj 2_uj^SLII 
SJaLL ^injUlim j^SUI Lilu i2JaLk]| <0l j ^ SJaLLJI d j^J ^.iil inVl 

CjIj-ulUI i-SjJlLi L-US Jc3 LuajLaj . ljr ^a\jj}\ jj i 1, 1 (jja LaLaj i nll^a ^ill .4£j^ 
4_£j_aLjjLj| £_&LlI,I (j j j U" 1 j^w«J,l <>«-2 i4jaLLsJI ^jjj—^j (CjVL>J,I) 
J-J-£l 2_3jj(-a jjj (j^a iLa^jjJ Jj(_i!l <j-a ^J^l Jlj>JI IJ^aj (jajlaL&J jj|j_C.^U 

4JU flj i_3j_lj La 1 i >i j I j iLuLuI Jjj i .i ^La 4 1 1 nj La jji I juij .(j. n i II 4< j JaJ 

s 

~n\ Lcjj ijjj i ii ^La J mtj I i&Jbj . ^ <j i 1, 1 ujjL^iiJ 1 a n ijjia'^ "-^SjJ Lljfc 
(jjSj (jl jJljljV . «IJ jJ dlVLvll 4-aj k i 1, ISL^aLujJI dlVjLva ^i^. i^^SjjLajJJ I 

. LaLu 4 nll^a £-&Laj LajL-o L^2TuIiI ^^lll 1 <j . n n't di^jUI! 
Cjf jJa ^1 J^}\ 4kilJ 4jual jJI ^^LtJI ^ Jji^U J^Vl jL>J>)ll Ijuk jl 

))4jS_l^>L<LII)) _i IX lil l 4_£_ H _ u }Ll!l *Lj_ui}| J^. jlloJI Jjl^u! .*L)_ui}| ^ 

(j_ u j L _>J| 1 ^ A^l" t ^JjjjJaj i-Ljj^a ^Lux-i 4jLiLa-) ^i) ^Jal^J! ciluj>. 5 i^ i , ,,^"tl g 1^ j Atl 
4jjjj^5 *Lj_ii 4j*vj i n^Ldl *Lj_ijiII j_L^_a (_L^J ijLj-lIl 4^ejJsl j (jij 3j-<a (Jj^J • LaLu 
IjjJl^jj iSjL». SjjJsLj 4^ij oli (2JL>JI tfjui ^ CjVUJ.1) 4_ujLljV| 1^ <iji»La-a 
(j^a ^J^l Jl^>JI IjljJ, ^^Lpl (^aLCI.1 jf iJja^o^La oVjLt^a) L^JjL^a C-L*L- y t^] 
(_fjj>.VLl J I 4_u&La (j-a Lcjj i4_^aJL>. 4_uj3L_jJ 4jjj_»^5 Jo£. (JjljiII 

Jiic J-tAlI j-a ^J^l Jlj>JI IJlj_a Jl^cjI itiilj . Jj^t dPj-rH (j-ji 4_Ua_al_c. 

^ KjjsLjjJI ^ (^jLill IJuIl La (j-ui-CJ ''-^-^ liL}^- 0 ^Ij^^ 

t(Jjj i n^La CjV^LiL^a (j n i n 1 ' ^1-^ t^J^I IJl±X1 (j_C jjj-A (JjL_u (JLj-u li| 

(j^_uj/jLj>JI (j-uSLj_LiII 4 U ^3 Jl>.Ij tiJLukj . L^jli uliV^Ltil '.l-i^iscj i— 3j i n'q 

jLLcl /**^ R. Feynman (jLc-L^-a jjLAIjj 4j| Aj^l W j c ^ 

"jjSJj . jLiJ[j ^j-ii-i LLL*_^ .a j<j iuMSlll djjj i^ ^ -J- -j'i ^jVl j^>JI !j ; «i JI^j V (*) 

ISLuISLla (j-a Ijufc ^jl_4-ujL2 JjLAjjj ( j" i" il Jl9j .^ijjl^SUI I^LuISLla (jls^a^. (^>^ ' ailtiej V (jls^a^. 

<Ua t<H i i^>lj >JI a . j U ;1l -I . j . Ali ^ c .Lj (I i ^- aJ o ISu 1 1 Lu ;i fl t}[£ J_d_*_a aljj i fl f<JL^ 



pjj l jSJ l 'injuuis 



(jl (jSL«J I J j ui j-o^l J-^'j »Lj3 j lili J_«J joJ t Jjj i n^La Jljlj £yi 4j| jj^Jlj 

^jJa SjlJI (jSUj ,4jjL«JI <L«JJL> Jj^sI^jJIj JLjjJLi 2 'u » " i n o (j^-c^l «Ijj 

J_2J . d j i'r-iLjjJl cLiULi — (jlajij^JI i U i gjj — 5j| <"n »V1 (jjj (j_a I ^ o j i»LLa 

t »Lj) j DI ^rij o ir-it LjjSLo lj ir-i ir (jjkljJI Cj^jJI d j i>il_jjJl i.'it j i^l 

IjjUs j-ljJj-S (jL£ lilj . £(_uLjj_i-ii!! (j-uljjil! 4_j_4J-<»SLl!l Sjj ir->tl i U <i a O-m-tlj 

i"i_i (jl <jSLxj LSJlil^o (jL^ icG_jJ| i_aj i .i L a i(jjj_u ^j— <i ur^- 

jJL>JLI (jl (j^o Vitl (_gl i \AAA j»L«JI (^ jjj-A <il<ii_i La J-hAj (jl <i_cSLxj 

. »j i Ml Liiajl !_yJt S-jj-ji — <— iJljJijJ (jl (j^-«^ (j i inULuLajM, ^ W 

jjjjjj 'J '"'•<- £_i_uLjJ1 (jj-ill (j^O 3j-JJ>.^l Cj\^ 'l I lili tfjufc ^£ t(_£jJ>.| ^J^l_£. «LfJJJ 

, U >. jjj S^LajvJ , I 'n mi^ I 'm Ml (JJjJlJ>J1 3j— J_L£3JJ J 1 ^ ' ' (_3^j_u I (jl_l 

(jb Sj-itLa- o 1 1 jlj <" t ..I j^n jtl (jL^ (j^>- il (jn f 2iiiti!l (_^-aj . 3jlj^>JI 
.mJjjs.1 «Ljj-^ jJjj (j^ L^- 0 c^s^JI (jl^ i Ljj>2 (J-4^l *^3tH^' ^j-^ 3 




<J-«I — lll <_ ? -<-i-J — cuj (jl L^J (j-^-<U 4— 3j — *Jtl 
I j " 'j ■ a a- (J^-i tCil j i'^Lj^JI (J-t-Lt^Lj ii>jJU>JI 



jala i <ji_j I j_ZJ I j ja-ukL-iil pj ua ( _ ;r 3 

J> 

i. u mJlj 1 4_j_fl_i_fl_>J I 2jj_«_^aJI (j-*Si 

ol j i uJ I Jjj (jjj (j^o i — g — jJj-i- 0 jp- ' — sA>l3-y 

iL^jIj-C^ L-C j i 'n •< - (JjjLcJI <_>^*J • 

a * -11 cbjjj t 1_#jJs3 1 jjHj 4j^_ILa ijr^- lO^" 
Lkj (j! (j-jL ijrtJjL gJI j! (j^J-Sj-iU (j-o ij-JS-Vl 
jj i IjlSL&j .(Jlil j l^LjjJI <_jI 3-j d aj a 



^ ^l^jJI <L_aJ ;jL£» 

i5_L_>tJ t tjj C jjj— a t (J LSLiIu fj 

^ju_u t JI nUVl ^ UI j -vf 




(OuulgSJI <i.n ujJLa 



.««U-uJlI^JI foi-*J rolj roJ (j-o I nlr (Ji-Jy V» 

^jjj 1^1 11 (jl i n j ^ i^jjLlll 2jj_iAJ nj'SH <— I '^ijlj .2_aj_*J,l AjjJij A jlr 

iCj! j » >>Lj^JL! Sj_L«jj sLuaL». L^jLi j-^i-V (j 1 ^ o- 3 cj-^-^J J C-^' t<Llaall 
i_2jj-uJ . IjTi i m a LiiULl Luij-a i njlj iJjL^iJ^Mj ">JJL> ' 1 1 ^Llj 4jjj i s~i 1 1 0Jl& 
OJl& ( _ ;r a tU_i-uL-u^M l rit uaaJI 4 Uri'tj . Ijuk JJljlj J^i-T (j-^ J ^ U^" 1 *"' 

*Ijjj ^ j — cji—oj (^lll 2-*l_Ulj jLCaVl L_LiL^- ^>1=^ l—^if 4jjL_SJ,1 

ffi t-i « a ^1 t j" i nl I iSj_3j O -3 OJ^i <— 3j-<-uJ . I— j '■"'.'j CjI j i^Lj^Jl 

\lXJt (j I j,^^»- 'l?J^*-' f^J^-*-^ ^iJJJ— ^ U3^ CjLjI i u -»J1 £-&l_Laj raj_iiLiil 

.Sjj «Jl o j i» jl a_c. t _^aj ^1 I »« flju (_£Jl1I i. i j mi U 2J3Jl1I 4 -v j iJ \c 

.sLlLc La ( _ ;T ic j-a^M tiJ>ij ^j^^ 1 1 jui JLp. Lu lu lillaj ^ L_LajLaj 

i _ ;r jJI 4_Laj^/l J_La S(Jl£[ .sljL-C^Lj (JJJ j JL-La j ui jj Ij (j^t— a j-La 

sLajJ-SJI Oljl ■ a >i 1 1 O J S " c 1 <LjJL*_ii]| 4_L»-LiJI (j-aj i3j_£|jl!l ,j-a Ja-S-i uJ 
j— t - t - T tj j— t - t - T u (4_*_uJLa_a 4jj ge i o 4_u>L>. L^J 4 m + a LaUsjl <jl Laj-_*_uL) 
j «_Zall S j ui C ^JLJS-VI t^LljJI Jj-J^Jij (j? o^Uj J-4 . 2j£La^l j 2_Laj^/l 
jiiJ a_ul_ajLll aLjVI j? ii_J,jV| j 3 < j ,,i 11 a_^!^lj S*' (jjlaJI j 

I 'j j jj ^s^jj, lTj * ^ 1 aLSj^/I (jl LijLLa <L»_3lj fa-^ (^£L«jj SfaJL»JI 
LijVlj J i i , „U j 4j^LjJI o' (j-yy-j liLX (^-lj iLklj_t^ 

", , „II (j-a I Lgjlj aLSj^/I ujukj — d t , „", II jl <l , „ «i -sJ| j^a f«ukl j f 

S(jr^V uu lS' J J^s-^lj 4-uLaiiJI (_yi-»J V Lajjj — Sj mu 1 1 j 

. Ijl». 3j_o£ jIjlc? Ijuk jjL»jj jIjlc:? 

t^ j ^ ge 1 U j * uJ I 4jj_a_^JI 4j^_j_^iil Jjljj^ 'O^^J^' J J '" ' J ' " ^L pJ 'W 1 * J "?*l>-*^ ^J L^J^J-^ 1 ^ 

. cJuio ,j! museum SuKj Music SUK c^lAI Muses ^JLi 



ft.iS.i.wUSJI uLuabjJI 



^£.jJ (jSLal i nj^ (jSLIj • I (j« a SJjJljlJI «JIi^IjLijJL) Laj j i nrVi (j^AJ-S jl 
ijj fl-«J ULalj I a U a (jaSLj (jl ,J_alSL!l ^^la-UI i l~i 7l fl ^^jfc SjjIjJI (jl O^LiLa (ju<-a 

I j uiaflj ja^jl (_P^>- i2_aljJi_U (jj^c^l 
j»U3jl_i i U pj 1 £U_<j/jj3j tj'-*^ 1 JJ * jkljjJI <^-a3 (jL£ a i ii 1 1 j»lj^v^/Li 

cCLUj LLlII AjL^j JJ^jJ ijJLaJa^l ^yfl LiLo-l tfjLj>j tjJj-c. Jj-a '.JlSL-ulj 

'.4_lL«j<JI Clilj-iiJI j«^>-J (j-a (JlijJj Cis \ j i 'n LjjJ I (jl >l SUc VI -2a-<-uJ '(^^ J'** 
4_>-L_u_a o ' ta * 4ja1jJ1 ^jLall (J^ miIIj i i ^1 Jljt" i nLi 3j-j1jJI ^ iTi i (jl (j^-a_i 

<l_4jL2JI LjIjjJI cLaUal (_L>-I (j-aj '(JrH-^ w i LaJ oJijJLs. (_g jJI (JjjjtU «Culj 

d jlr JlSjJI ^jj^-J (J^*- p t ' **•*' 2Lj_jIjJI jaSUs cidlLa J j j mi" (jSLa-i Sjjjj-Uill 

l a ui j $1 lj^>- j 'C j a cJsj (_r^J * 0 J i J V ^-jI Ii_ILl 1 (jir f^yJt CjLfll i ii l 1— «_JJ 

(j-o* L^_jj^j (jSLa_i (j^l i4jj1^_HX1 (j .i a mi H d ♦ mi! ^Lv ^e_j < nl (j£La_i <U| (j-u-jJLLs 
jj^ls (j-u (jjLJLi (jLi 3j-j?ejIo ^Lajjl (jjjl—jJi! dJJja (^o_j_iJLi 5 J ila »1 a mi JjjUJtJ 
JajvJJ jj mi 'C T Lj i rri mi 11 ,j^a i Lt- i -a jv . I JUfc (j£. I uuJj . I m r Jli JaJaj Lglii 

. jl JlC^Ij JKjI/VI jru (JrAj 
jaSLUl dJ!UI (j^. 3j j ^ mi 1 1 dJlifl>j_^4J lilJjij i Jl*jI <J1) I j t-i (Jlijj^. LTL^S jJ^3 
tfjLfli j< -w 1.4JJ (jr^* - ' Ur^ l— i-jT jj^Jl!,! jJiLuJI ^ I -r "i J dajs. iSjjIjJI 

C-iS Lb -al <— il j i>iLjjJ1 (jl ,j^a ,jSL! < Ua-LmJ I a mij mJ|j (j^>- 4lflij_jl,l 

(jla-Ulj '.Cj\ j i>i Ljj-LI j»lj-lll ^Vl j-fls 'U (jl .j_ijj,l J-Li3 (j n j <i_) (jl (j-£-«J 

,,Jj^ (j^s Ijuk Lila Lijl . LiSLa^s «JiiLS^I Jj«jcj M,j-!l iU<i'^ 
iij j (j "ill (jj-^ (_jj/l_ajj SjjJiili mJjJlj». j-j-c. joj^sI j-jj-il i_al mi"^! Uj^jj 
(j^a Mjf i*[oUjjIjLJI] SjjLijVI ^iLalll J}Ls. ^ ^-aitll |»j^21II jj-^j 1^1 LSijj 

Jj_LiII <l j mij Laji (j< a "1 1 n" Lgjf tyJI lj^- 2_p-j-aj IJls- SjLaV SJlaf J>Li- 

j 1 •'"'* sb^ iCjLcjjI jLJI («JjIjLj (j-a Lcjj cl i uaJI jl JlC^I i_sLiu£l jl^ ^ lg| fljJI 

. 1 Ulj ^ . ., (J^l^s (_pLc Jl^ jjLJI m^jj c t" j aJI Lujs-Lj^s (jl jo . «LlILa V ^«l^. jj ju 

Dj-i^sLsLa 1 ^ A" O j^j i«Jl_l>JI «LLjjaLjJI jjLIlII (JjLflJLl (jjJoi^al i_ 3j-C JiSj 

cJllj La (jLcj_tjj . jl JlC^I AjjJojj «UjiJo^JI (_ya CjLl&jjJ,! ^y> l^j_jj^ |jji£. (jj/jjji^jl 




p2jlg3JI <i.n ujJLa 



jjiaj (jiLc VI 4_lC Vj njlj.1 X . .i II (Jj/Jl-JSI j-o g i^-iill jljl dil j i^LjJI 

J^L^a ,JjS TiV j»l_«JI jai«J,l (Ja-j) (j^Ja^ial ,j_La}Lj jj_a (jii*J (_L^>-j Jju dilj-uj 

.j Y^ Y - YAV) (Jj Jlx h ui jI J^j (jtjjjiil 

tfj-ik d_«_a5UI »1 o 1 11VI (j-a cLn-Uaj VI 'f 1 uJ t«-l j-JjLlll (jLi? jj (jr-^ 5 * 
ilil ui °i[lX\ £yC j<uj ( _ ;r u3LjjJI (jjjjL-iial t_!^Lul (jl liJLl/ V (_gjJLfl t d j S -»J1 

Ij-ifc ^yflj • ' flj uJIj d Jjt-ill lSJ- 5 ijd> c -^' <— ' I Mi^LLa tdlor <~« S J'" SJjjUJI 

J I flj V (_P-II SJl.LJS.jJI 4-J3e_>JI ^jJaJ I J (j l ( _p3JJ_ill I U I OjV I t < T) Jl-J9*j 

cjLiljvIjJ, i^Llj VI (jjS~j (jl (j^-aj ^ lS^' l5jJ> j ^ :l " JtH 1 V'" 1 " b i(_>^>-jJI 

jjsJ j»_5-»3ejj jLu-u (^3 u 4~'~1 V «J^Li jL*^j j_lC LgJI Jj^ij i U (j'in V 
Urg "1 f a jj_>u I — g_La (j^n J . <J-jIjJU|_lU LLLuLfc ,3;! — «— c J-°^ >L>j' — 

(j^JaJ-JI (j^j—JlaV Sj j 3 uM 3 aJLuJllj 2_LaL>JI dlij Jii_a i2_i_c.j_<iJI 
^ la S * * ^ j U o p J ' j ^ -*-^>- 1j p J ' " rt JaS". VI Jlj>. jj V : (j-uj 1 ^ 
V ^loIcoluII (jl ((^jljUlI» -i Jlu^ j-f^j) ^ J I * U pj*"' ' cr^- ^ j I * ^ 
'.cbjl o i n Sj^ 4iAa ^jje-Ltl (jl ' altc I Cjjj^LLl3 (jl j^jdilj .(IjjI (j I j L 
£jj Jj V "'t (jjl '.Sj^LIl tfjuk J— *-i »1 f>i fl J-^vjj V dj| IjJ_5JLcI (j-jj^i-T (jlj 

d o I i n a (J^J **' ^" (j^ jjlj J o 1 1 J a 1 1 Jj^>.jJ1 LajLjI Lxjj (jr^^ «lLs^I t-uJ,1 

(j^iej ir^ttl LdJj ^-JjJ Lfl^jj LiLIjJ cUlj '.oLHa V (jlSLil (j! LfkjjJLl (jjjJ-LLa! 
OJUk 1 UI S , ..I >ljc.l «j-il Jl^j . Llj j V ' Luji.jjsjji? Lusj^ tL3_y>. 

j j U" 1 ■■ il t SJ^laJ SjJj^C ^_5LHj tluLi? La 2JL>JI OJUfc (jS>-Ij t2 alinU 
.(j-CLajlJLl jl i n a cluilLll Liljij ^-a^* (jLaL* (jl ^LlLa — JjjvjJJ 

d j gj ' j II .(_p3Jj^Ilj d! Lfljj_»ILl I J CjLajLm U J Cj\ -LgJ LjJI : «JllLualjJLaVI ^Ijjl (j^-J 
( _ ;r 2j^cl (_jl I gj a 1 'K 1"") (jl lL^S CjJjcj joJ (_^lJlj l^jIj_i tLsrjJaljJI d ^j^ — tl ( _ ;r ik 
tL«j (jj^-i ^(jl o J 'i"' 1 (j^l ir^riia (jl U-v. (jus-» ^>LiLa 1 La A ni^LLa J^Li. 

L^jl "1 ri't d j i>i 3 ^^-^ d al 1 nt,l La I . « I o ^ Lu "1 i"i a 1 U S fl SJljvIj d U S 'i 

jjjjJI tiliJjf J>.f .^^Ul ^ tljVjL-uJ jLl JL3 l<j » uoj (jl/i jj (^,1^ ,5ijLo 

i^JLjlJI I j_4 3jt_uIaJI J-t^l JJ i^t"" (jl J^Lj>o ^I^LlA 4j_4itJLa JLjLoa^ Luj£.^_A j jiCJ l (*) 



ft.iS.i.wUSJI uLuabjJI 



ljijj>. (jji)j_*j (^j^ <3_o.li.ii, U (j J ir-H }L*_) (jj a 1 1 n_) 4_l__jLjjJI Sljl_J,l (jj___jj_j 

j j ir-> r i U ii fl . I (j " r jj (j-o LuLv Sljl_j_,l jJL-j i aj i .i fl l l__>^ji)_il lil ja^jl 

dai a I i allj 4_jLl^jJljJI (j-u t ___c 1 1 jj_>JI J iK-iiitl Ijuk <_3a__/ 

d j i .i itLi Lol .<__! i n U 3^-° LaLvi 'j-k-j _L_a ^bgjjijJI 3^^-^ 'Wj 
^_5__ajJI diJLi <jijL_jj_»j I (j i>iti ,S_uj_c __>L\j| L^j|_a i,j_i_uial <jiiL_jj_*j 

i__jj_«_> ^L_a — t _paj o r (jj- (j-a 4_*_>JI 2_a_al Lpl ( __i*-a-i i2_3_L_>j 

jnt! . (__j_ (jjj-i-l £(_____ (j-o <Ljl 1 11" a 5_al 1 n a _-L J-)L__iJI J£ :Sj_iljJI 

tj?^ 1 Ij-u-C Ljj ^Li__>VI (j-o Ljj oa__u i_jL*ii _-$-> (jj-i-^/l cjL_jj_»_JI 
La _^-T-_JL LL&J I _L_s I 1 a-t-> <-3j-c I V Li I » J--* La *(__-_ (j-i j ; «J 
4_aL__j j "1 1 n o _)-> uU jJL La 4_L <(i__)j_«_a)> aji ml, I J__>JI — «e J u__fl1 

4_>.j|jJ__U ,_L_>_i (j i (___> i_j L_jj_*JLt I J_j flj Ij_j_».|j . L<_-a_>. 

3_I_C t_J L_Jj_*_J I .S-SJ-J l_J_x_a cU_3 _jj J} I J 1 "Hj -S i_ia\ 4_St-bL-ajLl 

. «. . . 4_l1j(jJ1 a * rt LLa (jl ^pajji_i1)> : <( (_p3jJI_i 1 )) it"ilL 
,j-a d j i iiJ-L-i i__jl_«_a '"■ 1 ^-'j"' i4_a_J__JI jj ua «Jl »1 j " ll J 

^jJa-L) I ] <— 1 1 -r Ij I ifr^M ) <Jl! LLaj__>J, I j j_tljjJlj <J_il «J-u-J, I j <JljL_i_il _) _ul 1 a > 

l£>_-V| l_jLj__i_UI (j-a-l ir-i-^ (4___.|_UI U 3 11 j SjuIjJI £jJ__SJIj [2____sl_JI 

1___L_j! 2_j_j>_a _3jL_II o^jlJ? ^j-il I j__ ^.a . 2Uj _j t_jL_?j__v ^ a_____,l__II 
2___l_3_l!I UTiWj <-^LjljUi,iVlj t_jlj__Jlj ^-jU 1 n II 3_j____UI cjI a m -»J,Li 

_UJ__j cUlj n_gJj£LIIj t_gj"i 1 11 U i«Jljl___il <— ll 1 n'- ^_ 1 in'l .(jljJjJJ 

.4jS0_J| _L_,jVl p,t^r,l 

(J_s-L_S j_k La jJ-Sj JL_|_a_a j<sic J-Aj i<— ll 1 n -»JLi jj I » "'J La Lal 
ij_j_>JI J^L^a (__JI (_£_■! <j| jLIajVI i"iA t i_i)^L_j I mi (Jj-ii (jls i^Lfu 

SJI (jLil j i*\ 1 nVI ^l c (_g jJI i,j____jL_3 ijjj (__JI --j— «j (_L_s _JI j 

l ^L_I_ tfj-a_c ,j_iJL__i u ua > 4jfj i(_LL-JI V} <S-i__ L_3j_*j V .(_;j>LlI.I ii_JL_JI 

,_La Sjjlj j»lj-il ^ < j 1 n (_>uL. <j| _fjl i LilL tfj-»-c (j-a j uic i _-jjl (j-L. Ijls-Ijj 

^ nU'lLaaJ^ (jl Ij-p-lj ifj-ll <_-u_C La < fl-u-U (__>Ii-C. (jjjJI <-bL 3j>J o' 
Jjl_»o CjLI i 11 ->«JI u JU_ ,J_i <JL___a_a . "j 1 c ,j_ujl__i J jL»j 3_U, <_ul ti> I 

J^___>.l ujj-ll j-it I al» a (jL_? Luj . LaLc (jul—aJij <t_*jjl (j-iIajLa ijjJ j 1 c 
(___]! -j_^__>JI JLjJjj (j-a ,_Lj Ij_j___S I i^-i V i"i (JjieJlj (jl J,j 1 ntl (j-a-3 .j_l_»JI 




p2jlg3JI Xn ujJLa 



j-j-C. jIjlc^U Sjjjtil ^nj (jl Ij-jp-l tiJjJUj 1 1 ^ i-u-flj C1L1I i n -»JI ^1 i_gJjJ 
<j£i!j .j»L3jVl ojufc <_ ;r lc. oLtlaj«JI £j>aj i_y.lt JJ-aVl lillj J£ (jfj i2_4J>La 
ijjjJI <_ukJU=] j-ijJI c) «i i X| (_gjjj_UaJI ,j-a <j| JL>.| JJ ' f>"j jals i4jj£!j La 
I j-A (j V i(jjiJLlJfil 4-2jjla <J CjLujJjJ £-^3 J (_gl < [LujJjU I 7l i gj <Lt>. (_£ I 

Ui? - jj-^JI (jLa I j_A <_3>L=cjj oljL£:Vl <J>laj ^1 3 i mUb JaAIL j&j JL3 
(jr^j seJhJ sLaj^LU «Cil Ai^jJI» (j-a sLcj^sca ,j-a J-"^' (jjuJ — J>\ 7t" r VI -Sa-^-uJ 

.2ijj_»JLI 4-ul i n->JI o LA»*] I 

ijj^cVI Lfra J-sr"i < nl S J <i« U t_j-JLcuVI J ila J ^Ljals j_ij>JI j j U "' J-i-Lj 

j rit 11 ajjt cLujjlII SjI i<i-»J1 Oo-ljl Jju La (_y3j . j»LsjVI (jJJJlJ (j^jLJ-^J 
LaJTLa i^^jJI (^A»- I (j\ o «J i n't JljjV (_^J1 (CLuj_kJ1» j»L9jVl (J I a <"n .il i^j^j- JlJi3 
1 JJt £-JJJ • i 1 'j 11 (j-a Sjijlj ^jjj 1^ i u? 'j d ' -^-11 p j c 'j **' ' cJ ^ *" ' " > 

j j j <~ill (j! di! j iL«j>Lo (_gj j -*J1 (jjjjLjJl (j^J . 5— jJI i.itl jIjUcVI ^IjJLjs.1 
(=< — < + J!lo nJliLo^ic j>l jLa-'n .1L1) ^LajVl <JjLL«x. (Jia-i (_gjJl i_gj-aj_!l 

. 4_ta J_aj ijr Laj>. (jL^ 

J ^ a: 1 1 ' " ■ (j-— o (j— & jJl 4 jjl Cj LtLajJ b j-c SjLolj Lo>jL<2jI 

t-jl jrir (j-a d j nf (J5-4J jLlo~I s. yuj (j£. <LjjVI Sjj^ojJl L«-Lu i^jIjj (j^o (JjLU V 
'U (jl Jlu i^tul jJi j-ic (_jj^ojJl (jjjjlll i2jjlj_^i!lj (jJaiil jjt^ia (j^o . . j_iSLii!l 
ip^la Jj V »i n<tl ^j^ojJI jjjjJijJI .2jjj_^aJlj JLtiJl (j^J 4^>L(J1 (^^k: dlSj 

jjk Ijuk J-* . i^it j 11 ^j-jJajJ, jaJ^La jjk I a jJ^-flJ L u - Li _ > J. jaJ^La i ( _ ? _L«^o ji 

j»Lu-ol (^1 (_yJ-!l iS_uj_«JI SjI i'n ->J1 Jjl^j (j-a j_j_>J1 Jjtjv (^jJl i- (j mi l 

a < nl ju^>JI i " i U r I j £L*jj_i^3 jjj^sj 
2_<2aiJI <JjV^L«J,I j S-uLUI 2^vj jJI <JjVjL«-o Jjv 2 j -^j < (jj_ajL3^l i-Sj-C 

jJ5L^>- 'bjjjl <— i i j i'r^LjjJl oj-tj L«Jjj>.j ' La^la ^^j^/l tL>-jjJI <jijVjL«^o) 

cL>-jjJI (j_a i_jV^L«_a (_L»J L^-g-La LJLijLij (jljijLii i a , d , v. j ;ll j . t- 

iS.jljitjJI jIj^VI Sj^s JjV OtSJ^a iljUk jL>ul .SjuIjJI 2_^.jjJlj SULiJI 

(j^J •« ^ — » JJ^-til ( _ ;r J(_uj_l!l jJLjJI jj* L^J ^jl ir-iVl ^ij_«_Lll (jl-? JU5j 

(^SU - (2_ULUI 2-^-jjJI (>o j!) S^jjj^ 3JjL»-o Jj*. ^Jl jujjtj Ulp. idiVUJI 



ft.iS.i.wUSJI CiLuaUjJI 



ilj_L». djjjj,l (jjjjL-lJfil <— ll J djjULa ij_ij>JI jainJ O^J riil,! d < J J U 1 1 i3j^0 

.<_jLjt>JI jol«J d_uiL>. I ■ i< ir-lll j-a (J- 11 ^ L«-0 

liilij t <i ir-i a I air j ( r— > ~ T djj/J-LgJ! jjj ?L>. ij mi r £jl_<JI jj-SJI 

j^. d j < .ijJ^Jl d Uii itl d j < 3j£LiII . l_aj_3j ulijlSLo J i<i flj 

j-a ^LLaj (^Jl 2 j mllb dU n'<\\ £3><a JJlj>u (^iJI jIjLcVl - LgjLol JLjvl jj^Ia 

dJjl_«_a (Jj>-I<3 j^- t_gj" i ii U i uli t;r L*-U! LoLaj jjlj»Ju jLilo. .jjl_>JLI 

SjJj^C (J^l ui a Jlj jSLoj d_2_jj_LlJI tfj-^j .dJaLaj «JllLuI J^s-I I (j j flj "i i ii" 

.d_jj_^>. CiIjI i n'». ^1 djj/JLt^JI 
^jU", , ,," V L^jV idjjiJLl^JI I j" » La a j»LaVI d t i nlj SjJa-a- oJUk CjjL^J 
j^J j<sJ liy-»- ijj-uJLjlal ^—ikLLa d_j_j3j_3 (_£ jJI JJL^>J,I jLLsVI (jja (j^alsc ""' jl 
O I <U-S3 uJtlj dj^" i ii 1,1 La . .. II J^Li. j-a VI oLtlse-La ^^1 J^-^ajJI l_i£La-a 

(J^jjjI d_j>JL*-a jujl>JI i-lLu5kTl1I 1 I i aj fj .cjLLsjjJ»J,Ij cjI^£L1Ij jjIjjlIIj 

Cj L- i i r e-L l . I liilj ^Lj_a — d_«jJL3JI jj in 1 11 j^i-ljl Cjj^Lb d ijt a di L- i i r e-L l . 
(_£ jJI j J <j mi 1 1 mJj-JJJlJI ( _ ;r iajJ,l (Jj-j-S j-a iCjL£j^>J CjIjI mi «i K I mi u (_^jJI 
^-^Lill liilj j£. I mi 'i -JJ^ 3 I r 2_sLj>. C^_ili_a j_ iLb d a i .m^j 

d <j (JjJUij IjA -v. J a <"m n ( _ ;t jJIj d i^jjjJI CjLijt i ■-— > V 1 t_y=LAJ e±\ -r-~ m U 

d_4jLS (jjiJ-JSl djjiJLui i " i A j i >> I L ^t]\ djj gJLl s lj^>-VI C^jl^ .CjLll^Lj^JI 
id j i nJU^JI d_*_u_LaJI CjI j CjLl^jJLjJI (^rLc iOJL>.J j_lj>JI (^ic 

,Jr>. (3^<JJ i .jj ua iitl d^>.j| (_>ia*J (j-a (^Lju i LljIj La^ idjl j j_ij>JI £^£11 

lilJtJ d^.jjiaJ.1 J^l^JI d_j^^ OjL£ l d_la_«JI d_j^.LL!l 

:3lj_i]l (j n j -yj mJJ^UI (J*<J1 C^jL£ tj-jLlill J ii < "U ,j^JL_iiSl (j^i < a (jr'l 

w i "' '-'J * ^" ^ J fl-La-Ll jajLLiJI j^ j_j-j£L1I d_aj (jV i LjLSj ( _ ;r i_xjj 
I J^jl£!l!l i—il mi -w ^1 j-l^l :3 >*Li 2 1 . A . j ^- ,11 II oj-^" 

jj_LiA a j_2j Sjj j jJaljJI ( _ ;r a j-ikj . d , ,, A 1 c^-SjJI ( _ ;T i Ljjj_Sj j_L-Li_iJj jjj—u 

d_j1 JLjj d "^1 A" /1 CjL^.jJL) Q^ ^ a >■ I s I o La * H ^ lajlII j_j_l^Ljj ^^-J-^ p j • 




(OuulgSJI <i.n ujJLa 



^jLlj : I Q ir (j <tV <i"j (JjJLx.II SjUJL». Cj^ 'C A a «U^a ^LaLv ija jGj 

" * '^OLjJI 4 o V iMI J-Lj! CjI jJLsc—a «(JJ, ^ isU_ikj_a SjUJU>- 
^j|j_c.Vj ^jjjj Sa-^i-VI :{jjtj—>.] (j^J-^Wj 't-SiL-a-jiJ Sj_3j 4_aJ JIjjVj 

.j mi f £-<-uLill * t _ ;r ^a 

jj ' y / y J-4 «... + ^ - - - ^ » J-uo I >■ (j? 4 aJLaj - La scj 

£-«J "j a-ua »j « ^ » ' La 4_uj^>>JI 4_*jLLjJ,I £.aj>JI (_Lualj^>. OjL^ 

(J^ (Jj-ij La-Lso i_JLc^l jitc^l 3jLaJL*Jtl j-j-C. ^-ikLUI liJJu OjL£ 

«IjjJI ' -i scj 4_*_!ajill liJJj cjIju <ju>.j 2 1 j 5 » 1 1 cj L»_!aj_jJ I 

sLjtj-La l-5>lj J W-^^J - ^' jjju ' flj$ :(JjJ«Ljijj j-aj lAJ i4jj\jol La £j>.|jjj 
L-JLLa-j (_g jJI jt-.it! j_ a (j^-ii! <_j! j ^JLuaj (jl L^J • ^ I i eaj ?j SjljJLj». ,j-a 

! juk ,j-a <_^sLjJ! 4_i_S_J I (^LjJ! Jlj-t^JI 2_iL».VI J < ~~s (_3^_<_u ^r 1 2 ^Jl 
(JiiJ.Lj J_xj ^LUI (J I j i .i II 3_jI_j>.VI ajui imJj-u-u I o Sj .(J-ua Ali 

• (JjVI (JIJjjJI ,_L>. ^Llia 

'■(j-ml j mi H I $ j I) (Jj-aJ La-a 5_alj m-iI1 ^1 (Jj-aJ V d " < j jt-u ( _ ;r xi3ljjJt 

( _ ;r 2jJt i 'o K LLjIj JlSj . Ijuk qjz jJia <LaJ (jjSLj V Ljj-p. 4x!j_i^iJI j-Sjj Lauk^lii 
IjJuSL-a I g mi ii'i i rij^ (jV! mJj-uj/J i5_alj ii^tL 3j_c. tj^>- ^^z. (jjj-C^I 

tjLilil 3" a (jLl^jus- cLaJ ii-itl JLAuiT! ja^j «JlijG mP-°J i^tupLflii. ^yJLc 

. <— 1 1 j i b LjJJ tiJjLi-a Jl^C 'j uiC jjj/LjJI (jj_2JI jJ^Li. LuJl>. La Ju>. ^1 

(_>iaj 3 Mjjuk^/I ir.lii^lj La-Lu i2_a|j_ l ^aJ| jLjjl J i h flj (j^^J-:»^' juL* mJJus.1 

oUjliVIj Litani 

c^SJ .C.F. Gauss (Uoo - WVV) ^jLL o^jj^j-s JjKj 2^>JI <jj!j_i 

* )Lt_£.l jj^- J .' * ' »lj » miII J-^-°! i i S I (JlLa clilLa ' ualll IjUfcJ iCj\ j ii-^LjJ1 j_j-al_l 

mJ| (_^Lc ,jjjjLc.j . jLxJ^L ^ i « a a La jJ-2-J (_La_«JL 4_a_«jLa SLjjtJ 4j!jJaj 

.^1 Jlj^I j»! jjjfc 2^alj M-itl (j! (^Lc-f 4jV ijJJ-flj J£j JJJ^ JL». 



ft.iS.i.wUSJI uLuabjJI 



3l U< a sLjjjaLj 2JjL«_a (_gl (jl j»Lc J*C ifuj (_)^3j ,j-a (jL£ ,jjjjLc. ,_Lt3 

2_|_^j_a I ^1 Jl— C f (j l j -w Vl (_>iaJlJ (jj}£j (j^ (1>^-*? 'jj 1 ^? - ^— 6^ -4 ^ 

3 ii J ii >JI ajui <JjL_uV 2_;<^>.Lj CjVjL*_a j_i_(_aVjJ> Jju JL3 J .(2_J_Liej) 
j>=»-lj . 2_*-uJLl£]|j juu>JI (jjs ^ lor VI ^LtaJjJI I >-"-"ju Cr^' 4j_uiLuiV| 

j»L»JI j-^ej 1 1 j j -^l <_Luaj i_£j-JI j)-* (j^j^- ij^J 'j j Si L>.L>j (j^jMjV 

^>L> V" i u\ ^a£La_lJI ja^jiLa- J i, ifuj jaJ J.-ZJ . ^._L2JL1 (jLij_jJI ^1 i \ A ^ o 

.j_u>JI 2L^>JLI jIjlcV! 

i(j-uj— lisi (j-"^>- (j-a ' *Lj-a^jiJLI 3 a I i ' aJLl IjLsLj (jjjjLc. liJJtLal 

*GLjjJ_a «^la Sj .CjLj-^sLjJI i _ ;r 2 d M , A , ,, 11 ' " ' I jj i a " I I LSI j " i a\ cJJLLalj 
CjI «i I i ii a (j | ( _ ;r 3 j<sJj • "j ua-C 4-a-fl (_ylc 4jl_! ^ j ua se uJl 

Lauk La^_a_^_a (jL£ .JIJ_<jJI £x^j_a <j-\_i_*_jJI 4-^»- J C"^- 2_JJ-jisVI <_<jiJLi^JI 
Cl I «i I i .i 1,1 ,j-a 1 gjol i" ...I d I i a JjL^». . (_gjlj_ill d «i 1 1 n <i\ L^aUi. 

4 uiJ-L^JI t _j£ <_l!I aji a Jjl QJ » ' ?*»J I j' (j f^$jl jiSj J_« i(_£j_^i.VI 

4-> li-lj 1 ^ mi <LjJU* ijulji j>l i LaLaj d " b se a (j^ijLc. 4jjLZ_a (jj .SjJLiial^UI 

L-S^Jjol I » 2 a ,j£Lj j<sJ i Ijuk (j-C N ua 3j .3 i ii aLjJI 3 «i 1 1 ii 1,1 (J^— ^ Cr 3 
(jrtj iuajLji ' i gJL * U I S a j i JLj>-jjj (jl J— i V MjjJI mJjjj— UaJI az i ii iVLj 

g< I o r suaJla . Lu-uIjjcj 'iSjJ-j (_g jJI (jLCJLIj o^j-l^L^JI gjj i^"j (_g jJI (jLCl.1 

Cilica Ljljj £-*^>- (jU-aL>. (j^ ^-*- a c3 ^ * "'J <-i^3j-iJI ( _ ;r <-uJ>3- : LJ>>JI 

jJt I j-ii (jlSj .(jrt-J-ajLSi ^_!L3 [j^\-u±ja iJLij». ^<s-aS i^aie-^ ( ( _ ;r Sj3_iS) 

LgJla j-ia V ^,111 2_uj^3tl]| «iLLai-Vl (j? J_u i2j3jjl *L>.j <Ll!J Jj-ajJ La 

(jl <_3j_*J (jLS <JLj>. (_gl (j-Lc . LajLS (Jljj V Jj ii » a i <1 ni t VUa_a i n flj 
OJI juT C^jLS 2_tkjl£JI ClcahLa l 3_aL_»JJ 4_^jL_^j (jLu V? <(J J flVl 
^3 (Jj^>.J_JI jji (jjjjLc. 4Jj S -i ' La JLjil (jLSj i LuLLl (_ ;r 3 «LaJiLSJI ^ a i alflJI 
■ <xaAll "i_i - A", -ej jj| (^LlJLjj .<La_Lac CjIjI^». 

ja^Jjl . Sj_<iLj-o d_^>-lji,l Jj^s. jJI ( _ r Lc. Ij j_j>. d_La J^l j^js-T p 
j_aj j I I g-tS (jSLoj djj/J_uk «Lloj LaLa i \ AT * j»L«JI . mJLJ^JJ ^< , ,, ,","1 ij t 

(jj n 1 t jLajj I 1 j * ' " . Lj d la S * 1 1 ) ^jl» a Ja^J < ta >i 1 1 (j-o ^JUc 

Mjl I j j'a -J^-JJ ^ djLj/J-L* ,_LuS ^ys iMjji-f djVLCo.1 S_a!i jf ^AOl j»L«JI ^ 
(^3 Ijuk Jj>jv JLtS^m CjIjJaLUI 




p2jlg3JI Xn ujJLa 



(*-"J Cr^ SjM_Cj .SOjJ-jJI cIjI—u/J-^I ^ ^JiU 

OJUfc JlLa . Sj j j $ SjjIj 4j| (jlc « Ja_>JI» jui-lj l_£ lil 4j_jl_c 3j_£ <j-a oj^s-Lj 

• lSj ■ ^ j H (_>uJl^>>J! (j-o tLaiiSLo (jiiLcjjaj L^LijG Lij^l (_^JI i4_ajjJi!l cjLiijj_*jJt 

tUolj^La (j^. i.St jtl :Jj 2j mJU !jtj£jj 'jLh 0 <ijJJ^><JI -5jL*J i_2j_<j, ajJb[]£> 
<_p=>-^ ^ XLaj (jl <>^aJ J-> iSjjI^^jj 4LjL>. 2_^jU^s CihmI 

.(J- L - L-^r Jl ^yuJ\ ^Jss I 4_^j| j_ i^aJI eJL>0 1 1 <j m r iIjIj-uJI oj-ik 

SJIjJI) 2_ulXLiVI S (^k. 4_«jU2 i^j-^-f j i^ jr<_ij - J^SLII jf j»L*l^-V| 

— ^ VA"\) ijr uj^£, (_JjJ (j-l "i i n r jl J i<i rii LaLaj ^^^jJaj-i!! ojufc C^ejjl . do mJiD 

jl_SJ .B. Riemann (\KY\ - UY1) oUjj J>M*i5 A.L. Cauchy (UoV 

j_i^sl_t£. ,j-a (jUl-a Jj^sL». SjL^-J 4jLl Si U< a 2Jlj J-aKj (jSLaj i nj^ l_Lu 

. j i iK-ltl cLuklJILa V jJl»jJ joj*->>JI ,_^i3LuJJ JJl«JI J^lj-2 
f_yj\ j i i"i J t aJojt-i«i a» S J^LSJlLI iJ\jlX\ j_ajj| ijJlij_iJ ^1 Sj^LaJI 

<■"< i .i j I Jj^I_>J1 Sj^LiUl d jui (j I 1 t iX|j CjLj i ^ AO i |»I_«JI (jLajj jjLHj 
3j^>.j_a (Jli^tjJI (Jita AjL^ill . LaLaj ^^ilj-ili i_ijjjLj ( _ ;r i& i^Jb. i_iJj-2j Jj^ta 
sb^Lita , L^j (jS-CJ ^jjJI «JjJljlII jj-^l O^- i ^ La i ii a L^jl iSjj^aj 

. (ijL^j I S a ' J I ' iaj 1 2JI jJI d flj ui " ^1 jialJI 1 jSLaj^ 4 n" i"i U J J-alilll ^jj^SLflJ 

function SJIjJI 



ft.iS.i.wUSJI uLuabjJI 



ii>- <-u ^(j-^ m;! u3^-j jl o^Uj J j^ "H <j£ j er^' SJIjJI j! ij& liiAIl 

JIjjJlj <Jlil j i .iVlj ^LaJill <_jj_ij>.j (_jj_i_>JIj JjJL^>JI «JIiIj-j-j-^ (j^o uliLa-Jjj 

^jl uJI (jlaljJLaVI Ijaj 'Jlj-i JL_JjJiJ SjjJ^>. ^J-^ 3 d t j" I La (jLc.j_tu 

4^jJ,l CjI j jJuX \ JljJ •cr c -'-^y 
t_jjj_^JI jjJJ 2L>.L>JI CjJjIJj -«LLil! I flJ Co q\S (Jjj-uVI jLU^I j! <jfi C "i mX 
^1 ja^JtjLlj ja- L g- tT u ljjj<-3 Jl_J (jj_LU3 LjJ 1 I Q i n->.| dJLajJI liJJj (J-«-aj a_oa 

i5_ Cjj mi U ( _ ;r jt (j_j£) JIjjJI mJ| ,j_c Jl J_<jJI JlSj joJ i IjSL&j ua oJ_^>. 

ua.3 djjjjl ulili 4_t£. 4jL>-VI (Jlijj (_^i>- i^jiaj 
(jl i_«j5cjij iCjLj-l^Lj^JI Ji-1.5 (j-a (^Lj (j J " r <J- a '-J (jr^l ' . 'J <S J^ (1)! 
4_i_u!jjtll (_£j)" i u a JLaJ :4_LC.LaIia*l 4 <im Cjlli 4_i_a*jL>. 4_Lc a-jJI ' fl^uiaj 

(_gj_LaJj d ^ j ^ jjjijjjdJI CjL .(jJj^i.VI (^LiJI j»_il*Ji]l JUkL*_aj CjL*_aL>JI ( _ ;r 3 
j-a i ( _ r 3j_*J,l j j U" II JjJU>. ( _ 7 -ua_ai ' . ' ' "* ' ^^tH 5 "' '-J^-ij 3j^aLje-a 

^ mijJ? ^jLlj cj*L>- i. u i n II I ji^J .(jAjal "II jl LLajJI (^ j^JajJI (jL£-al 

4— <-ujJ a 4 j i nljjJI 4jj ua a J^L>. ,j-a Cj«L>. I a Jjl JaLSLjJI «lj^>.| 

SJjJJtL ,j U "j La {^jJs p/j a JJ-loj (JliJUa. .4 m flj C^SjJI . lL Lu^ i_ i Jj_jJI 

(jVI ^1 U i aj ii" II (j-^- p<! » J " > •^-!Lj-^3Lj>II f»JL*J £t_^cL«JL>.VI 

.(Jj-^a^l i JjjlII J j i<-i A" CjLj_l^Lj^JI (_Jj| L«^a i(j-uJJ JLilL 

'l i .i A'i ^t^y J ^J>^y^ (JjJ^a^l ^Jjlj — (jl j mi II £-« 4^>.ljJLI (jl J^>«j Ij-jp-lj 
q[£ t d i nA'i cJajJI (^ .(Jj^a^/I 3jLa-"i mJLl SjJajJI £Ll$ C^Jtawj — IjJL^a 

4—>-J („Sj^jU (jj «i l «JL l (^J-^J (jl 'l j U Ali 4— o o li — LiaJI ,j^ 
L«jj (j^-lj .4_iJjL>>JI CjIjJsLlil (_ ;r 3 SjU>Jlj sLa^JL j<ukjij^jj iCjLl^IjJIcVI 
I J j -v. 2l3j)j_*J,l Sj_ikUaJI illlj : LaLia £_3j|j ^ n ml 'j^i-T La '■ Mm tiJLLik (jl^ 
LaL«JLikl jJL^VI I liajj (jjjjSLj (jjjJI »1 «iUII jaJa_cl Sj-ikLti iLojIj 3j_l^»J,Ij 

.dil'Cji'C'll ' La ■ gj I (J-uLloj 

jLl^f K. Weierstrass (UW - o) ^1 jjLij.-o^i JjLS (jLSj 

jjk La t_J_3 ( _ ;r 3 l_j_i^a ( _ ;r i^aL^JI j_l£LL1JI t_<^a (_£ jjl (j aie ui llj 1 4 a I j i a 1 1 

(j h XJ ^-JL-Cajj (_ ;r 3 j_j^VI 1 1 1, 1 4j| <j c » 




p2jlg3JI Xn ujJLa 



<— ijl S "t 3 aJb jJLl lLLuVI SjiLa j? t ai .,•> 'U 4-lljJI 3j£a Jj j g ^y» 

(j! 1_Ll^j_«J JLJ>j V LjjV ' J j uo l A" I I J-lajJI O"*"-* i_3j_i^ . 

. 4j Lukj_j_a MjJLa (j-a jjii se-jJI ,j£L«J,l ,j-a t^iLij < 4 j 1 1 <o (j n lu\ (_^ic- ' J-J-^ ' 

( _ ;r 3 4_j_c.jJI i £ 1 1 "i . CjLj_l^LjjJI (jj ii mi jji j_j_«J,l (jJI o -»JI jiitH 

OjlgJJ .£_<-ujl 4jJJ*J (JjJLLlJ ll_!ij_1^5lj l—lj-^sl (jJU-uLj Lftjlj I ■ M^j"l 4_l_a^4_*JI 

(j n i »^L1 ^jjjJtl (__>^ue aJI ijj i 'i i aj '■ i 1 ua J 'C mi J iJj^jI i^j 4 S_j_j_LaJI 

.4j-Ll1! 3_£L«J.I cuLsLl^VIj 

oJUk CjSk j ' . (JjJL*_iII t _ ;r 3 JL-*-j| Cjljjiaj ^ . ,. A i cJajJI 4_a_j iJ1<jL£j 
I£LjjI£LjJL1 ^ t Min ^,111 5 ,Ul A-,11 oVjLlII mj| 4_<_uljj <jjz .-.IjjU'.tl 
(j^. I mi n illlj JL>JI d *J J taJJ 4_<-uJLijjJI (^tIc 3- .' ^""'^ cr^J ' " ^jj - 

~ ' njj (jl 4j3jJl_U JIjJlII Sj-ULi^JI 3j_<-uVI Laljjj .3jUJL>JI ^jjLlill 

,3 j , „. i ; jtl J'jjJ'j 3 , ^al ;ll JIjjJI : jjljJI (jjjLaljJI 3** j VL*_a 
^j^L^-j Legender jjujJj Hermite e^j_aj_ukj Bessel Jj , „ n JIjjj 
«LaJLc 4^.jjjij_a «1 1 .1L1 £L«jLS jl>«j (j I ,^£L<uj — ^s_ikj^i.T ^1 Jacobi 

f^g_La j J£ > ^M,<jij - cuSjJI oli j ^ Who is Who o I j iXLpl 
l 2_3ji 3 jL£j ^pJI n_<^j_U j_ijJLU SjjLj».? JIjjJI (jj .dry>-« ^LaJLil 

u^jjj^> t _ ;r 3 I JU>. oj j ii a CGL L^j| c) MiifrjdJ j_lIlUj .d j 1 .iLi-ul C x Je- j -u o I 

(^iii a o <jU aicmVi (_>iiAj j._lLie-"lU (^l^Vi f jlJJ jis? < i j^-fj .oLUo^ji 

.3jL>. (^rlc I ,j mi^Lu (jl 3^" 1 "" 
j. — j — >JI 1^ J_ikall j«_ic — iia — ill — a JJi-Lj (j I — tuJI £yi (j-u-ji 

LaH ml <_ <■->- *I- J ?- '^-»-'>J I (_^-^ C 1 ^^-^ (JIJ-" .i_jJI_>.j 1— ij 1 a 

i4^e_L^lj ^ c I j uaj 3l_Lajuq 4jj.j^>- 4.JjL»^ mJ I J^cj (j I _ IJI-j-LI tfj-J-*- £>-a 

S4jtjlj.il 4^.jjiJI oVjL.^ ^Jl oVjUII J£ JU.JI ^ 

(j! .Galios (j^jjjJLr-j Abel Jj? L-ajijej <-j3j_^j i^iJL 4jLj>.VI 

i[j.-ajj| jl] Cj Lc j-4^>J, I 4jj.Iaj ^JbJ 1 (j-u j-lJ Lc. L^a Jl jjtj_<ji I (^Jl SljVI 




ft.iS.i.wUSJI uLuabjJI 



^.c 4-i_a|j> 4_a}L_ 4jL>.VI "'i . I $JL>_ <__t| 1 £y» I j-»-— ' fufc? 

_jV.5L*_I,La i4-l__LjJI _j Lc j__.j.aJJ (_g j j i a 1 1 JjjGJI j-=_! JU »J I Sa U--. 

l_gJL>. d>^--«J ^ i3j>a ^j-* I (*J L_ _9-J lt-*-* - '^-j- 5 ^-^ <_li-— »- LgJ 

. JujL3t_II Ct-^- 
i4-ajj__l jj uaJi II j_La 2_Sj)j__a ^— —J . 4_l__>JI _jV.lL*J,l i.'i i ujJ I ' <~> J 1_g 
i_>Va_g_»J.I JJLC Qa_j U^'J '(J^J^ 3 <— La i_LxJl ^--LLa C_iL_j 

(-J^Li »1 u_— <_a La___a La- U i .i d jU-»J| iLLtJtl (JlL^j ^j>j ^ 

. (_gj j jUal 4__iJU_gJI (j-a j— £LL_3 J-^J (l^- 4 ^ ^ 1 j .'J ' .si— 
£jj i4 i—-LujJlj j__»JI (j-u (J— .L—lII Ijuk j__>_ _3a_u ^a-ia-Oj I ( _ ;r 3 *Lj_.jJIj 
(—j—JLl^JI j_£_L_tl J— «J joJ .j_».VI £-3jJ ;j* a I ta i 1 1 ^L_ C.i-— >• i4_lJLjJI £_ya 
_jj_s__ (j! j2>SL«_L1 (j-a <_L_3eJ j» I J) La iJ>L*jVI ^^LiJI (jl_J.L I JU- a 

^ij i» I ii I (j a *J ' " i ta j Ij . J *-J (_g I L^J 4__La I (j_c si <_ _i — _j__3jj L 

:»lj__JI j_(_>JI (jij 2_<-uJ_LgJI (-3 J_5j_ll >JI -5a_waJL 3j_s_L_J.I 

jjL_t_a j_ t _ t __j tj j oVj j a j_ t _ _lj ^ <* j d i a 1 1 C_la uji JlJL— i 

■ " J I j II ( _ ;r _ _jLulj_».| 
4_aJL_ijaJ £_a 3jUJl_v. Ijj ^ I j" i JL—^—wa-jJ I j ^LaJ_VI ( _ ;r _ 3ljl_j_a L^jI 

o! .Cayley ^-Ll £j Pliicker j $>Jjj Chasles Jjl Poncelet 

— U AJI j _3___ll — d—j—J—Ujll _jLj__-a L$ja_aJ_a- " < nj (-—II CjLj_.HI 
ja-i— iLsJLI t __a— JJ La-Lu — _jL*jjJtlj 4jj)"i mJLl mllj 4j_5Jj_>J,I g_ai__llj 

jj^a 3J_L_tl jJ_L_ ja_i____U ___>J I oj^JZ .j_ij>JI i-La-i— > S-aj (j n 1 1 

(j-a i_)Vj)L«_a Lgjf 2_ij_ jj_iJ, I ^ai__ll ^JjJ__JJ i^JjVl 2_*.jJlJI 

,^__a_a ^--.jlL- j»J__j ,_)_ jlj_s-l SljLJ.1 ,j-a _3J>_^JI .d_^L_ll d_>.jj_l 
. ij a 'i a uLo. «;lj_>.L U ^1 i4jj__>JI j__)^l _i_ *lj^>- 

lj_pG J-jJj i— 3j_<_ ilj_>- a_ajjj_ (JJ-$— J— 3 (j— !l i<jIj-^JI uj—fc <__ijLtaj 

Gergonne j-». ^j-oI !>__a .cjI j .xL>il pjt^ ~ SjL_I ^-a I j j . < 

(ju (JjLj_JI <_ul__al (ji-J La^a i<_j___L»JI <—il— a a VI (jjjjJo — j^Ljj se " II 
<Lija__> CjL__>LjjJI 4__txla (jl Ij C iL d_Lijj -ajJlj 4__SJ.il (^j—La 

t»L miVI 4jt_L_L ^Jt _jL__ LjJI ijr a L- u - t J La ^j—jJ : 4 j < uJ_»- Lj-La jJ—'l 

. I ^ Lu juw^j c - '' — — l_5jv_«JI 




(OuulgSJI <i.n ujJLa 



(j I mi J I 7l i n j a J*\ uij d_Li_*_a 4 j i n jLut |__>^5I i^i-w (jl Ij^jjl l_Uaj|j 

i n a - lLI ii i nVI *..a invariant 3j_iJLLaV (jjSLj l?>^ 0 ^\-l^J>. 

Klein 

j? 

3j_jj-a ^ < j, j xiul\ S-iLI^iiiVI S-^jii^JI eJpi.1 .Erlangen <jJijVj.j| 

3j_a j j-JJ Lj C-tj>o 3j_i_rTi_a^U I I ^aJs Lua^jJ I lillj (j^. i Cj Lukj_j_a 

Cj^LjJ -»".11 Sj aj iCjLuI Jl_».VI Cj^ijj^o (j_a 4_Li_t_a [d <-j ^ ^ ] 

L^jl_ukj_^a t?^' * 4_j^nJH *l<-ujlL£]I d j i .i i tL (JiiJLLij S4-JoLSu "^1 

Jj^jo 3j_aj — d A I", ^- ^ Jj^so Sj_aj ^Jl sLj^ujJL Sj_i_iILaV 3jj_ij>. CjLS^-C 
i<Li_a^_a-*JI (j-a JUj._a-i^ .^j>>1 ^\ JLaLtj_a jjL*_a ^Uaj (j_a iJT jljL>.| CjI^-jju 

<_Sjj tkJI £j & J tua 't!-*-* "J-^j-} L-*^'- 5 d *° .'"j a <Lu<Ju^JI "J-^o 

( _ ;r lll SjUJL>JI «CjLlIjJI » _J^tj <4jeJjj JLj|j.Xa ^Laiikl L?J-^ (j' I i ui it> JLj V 

tisLSjJI — Lgjlj »1 j mi^I J L A -I i - j JJ i Cj Li-Ja LjJ I 3 J S m i tl (_, n t W\ 

. diLLal ii i nV lj CjLaL-uJtlj 
(j-a (jrij fl i <Aj 1 I j ui r x_<j/LjJI (jj_2JI 3^-' J-Still I j^jk ^yJL. 

Jl^I . cLijjJi d rijUl (jjSj (jl i-ajL^aluj ^J" r ^W^' >2JlJJl^JI jjLlill 

.SjL^a d o j-S^I tiru Jj^sIjj^JI ^ (Jlijl^j otVi^l JijJl^>JI ^«ujjijj 

(j-L«_a (JjJLajj 1^ K 11 uIiUs^LkJI joiil <r ■ t j ir-il icLu/IjJlI! SjJl_lL5j Cj Lc jj_usjj_a 

4jj i n ->J1 ojuk (_Jf< o .joi^. (jjl I u< i") (jl (jSLaj (_^iJI I j i j tl jsii. C i t j i^l 

. I gluj JtjLtJ (jl <— i I j i^iLjjJI ^^i^- Ci ''^ij-a 

(jjjji ,j^ (J^ (J^J CjLj>.jJL3 ,j^. <±i se j tl (^ 

j»j_iJI (jj^jJU V iJlil j i'<iLjjJI (JLsc-a ^ i f> i f> V" U j j f (J-*Jj .j^i-^U 



ft.iS.i.wUSJI CiLuaUjJI 



• I » C^jL£ d^>-j.5jj,l 2jjLSJ,I ajui (j I i. m i uli LaLaj 

i L_$2i_Laa.a^.J (Jja^VI £Ljaj^> jIj^aVL J-a^l <3 I »" J LajLLc d^>L>. I juk 

i _ ;r Lc — La-Lu i La jJLa ^ U U I (Jjlj>. j.-j£_>lJ L LJ Lc. d n /j a * Lj»j La j-* j 

id_2jja.5 La dj uc3-2J 4jLa-" i .il ifme-JI (j_a dJL-j^ (J£ C^jL£ — LaLaJ (j uS[ < II 

jl i(jSLaj (_jjJI J-iLitlll (!>*■ (JIJjjJI 'JLUI J jj < . 1 i JljLl! 

- djj g i gj l_g.ll i a> O^- 4 ^ Ur^' J'j-^-" ' tj L«_i .JIjjJI l___*J d__Lul 

iljj-gl- — j ui r (j-oLUI (jj_2JI ^IIt a __JI d i i .i ilL d j a ifr^l Jj^J uAs^' (jr^J 

<<j_>>-T j! Legendre jjlLt-J /\ Bessel Jj , n n ___!! _£>»^ d___Li- Jlj_. 

(jl c_j-l_>- i<JliLj_ij|j____Wlj 4_uj_$SL!Ij i_p_.j^/l j»J-L. ___) (j^M L_JL_>_i (jl (jSLajj 
^j-a_?-_a L$jl_l (JIjjJI OJUfc i_3j_*j La LJLcj . jJJl^>JI J j 23 V 2 j aUtl L^jJjLs 
J^j>.| (jl J « aJL (jjj—u I j 2 2 ~- (_^-II a_Ljl£_a^l (j-bj .£L_l5I_^j V d I i ii I i ii "i a 

Li. 

^ Jl JjJI e JJt> JiLa ml (jSUj ^,1^ JjJlJ>u (jl_£ iCaUChy u-ZjZ (jJI 

«Jiili «Jii^l i nl i ii 'U ojok Jii— a LkjLLc (jjSi (_p.II ^ajj "Jl JjJ^>*j i^l ijJatjJt 

1 1~\ (j » J j la <_J U" a I Jukj . «LljjLij (jjSj dji«. djtb jl i LaLu JJiita ^cjtn 

.dJL*bt2_ (j! |>jLj-"iiia (^V (jSLaJ V (_g jJI 
(jSUi.1 (j-a (jSLI i2jJJx. "Lajja (_gl S^Lc ji-L J-f»^a (__ r i^. La 2JI J Jl^Ihj 

lil i(j^Mj .S_uL>j V SJjJl^. La_ii LfcjjJLLa jui-Li LaJLc£. SJIjJI <— il , n -w U, 
LaJLui (_LCL>J,I L*j_L»j jl Jl^js (jaSLj ^ itLLiJi-a j__J(ILa d o j ii I 2JI jjl C. j i n 
(jl ^j^aljJI (j^a ScLSjLjJI d o j <itl (jjs ljL>- a_jj_)_3 iSJjJlj». d_«_L^ j-LLUI Jl^-Lj 
^Jl2^ J-^hLjj ^^l lilt ( __ r jfc 2jJJx. <— iLil i n ^ L^al J-ir" i nl (jSLaJ ^^l JIjjJI 
d 1 1 r~Ti U (JIjjJI tfjbfcj . LpIj-iilLa j<uS (^ Sjji ir-itl <J1jIj_l»IlII djtjpj Sj j i i r^i 

^d Sja \ d j i 'r-i Lj cLiL I < j U I j aj_) «" (jSLaJ (pJI) 

Fourier d_ujj_3 Ji-^f LajLlc < ^A*V j»L*JI • ^ajtl ^ tiiij ^L^ 

( _ 3 ill <Jli^l mimJlU OuL^a . I gj| . .. a i j A I I JIjjJI . jj^ «"t d_2j_)Ja 

lcr ou Ijukj .power series ^^SJI <j^>I ml m" a u <i ,„* j^JI dili o^ujj 

ullli Lp^LaL^a (jjSj (jt^' c ^L$j 5UI JjJljJI dllj-ii^ (jl ii_u_)_2iJI d^>-j (jr^- 




cUjvLj (j^o . ^ ^ d 1 1 .il i n~U <_jjLijj (jV 3j j i i <3 2jC.j_._uJ d_j_al_s j i aj I cl -pJ 
i_j_jj_>JI £-«->. J-'-'L"*- (jr* ('^H"-*-"'' d 1 1 n 1 1 n"i U jl) djjj^a d 1 1 .i 1 1 ."ia J-so 'lij^' 

->jujj (JL-La i U i aJ?J .SjjIjlLo SjJ ir~l_l (jJjl-31 L^jLlj-ljG J i r-l" ^^jJI ^L»"JI t_!J_J^-J 
(**) 4_cj_^m L^j| j "i'gljV. ^1 d J (1 J t uj_a 2JT l"jjVl-_' (J1>>J (j-a J^-y <— i ii I i n "l U 
jjj_>. j-j-C. (J j i <i a jl t-i"i i nl -_-->• 4>--«-a <j-^ cl -±_J> 3 ">_>£w- (jl (j-t-u La-a 
<-j^l i n 1 1 n " a (jl . L^jjJ (j-a J-a-Jt-i (jl »Ljj jrilt (j-SLaJ V Sl.,1 C-j-fs (Jj. i^LcJLifcVLi 

j' 

(j-a 2jJL-C. 2_Cj---uj l_£jL_ur>J Ljjjjjij Lal jir "n nl (djjjj£LJ,l) d iij^jjl <2j|_>JL«J,l 

. (J-jjVijjJI (^ dJ_L«_a <J---j-?j-/j (J^Li- 

(j_c Sj j a uJI Cantor j^L_iL^ jKa! (j! LaLal! «-aj^^til <j^. di! VI 

C-jL-i (jlj idjjj^a d 1 1 n 1 1 . "ia (___a (_L->JI dj ir^r d K uj, d_3tj~_. "--J j'/J J-3 L^Ji ^Ul 
^ ai,,ili„"ia BolzanO j}jljJa-> ^J-ie"_-J UT* f\-xl\ ^ .4*^1 2-_JLi I uaj? 
2_uLujj V SjUJLc JaLaj _-_-£-, 2 ii" u< a L-gJ O i n jl 2 1 1 ^ "i a 2JI_. «iLljJ £_o--JI Ijuk 
Jl^j-JLi ,j-3j-i-U La Ljjlj djl i-^p- i2jjjJL>>j d , a C-J<-L Juli . ^ ^ La Sj-i-Ll 
VI d flj ui a lujJ (jjjS-J id 1 1 n 1 1 n" <n i La S a jjj i d__>. I 2_aj_«-a Cj-1 

^ o k r SjjLa -.lili -_-.lj._l i_yJt iCl\ ii" i*i U (jl (jVI (_^-i-»j juljjj-j d__-e_-i__-. (jl 
t LgJjJo* d_ L a- * L > . jl 1 j" ->■ < (jl p (jSLa-i V i ^ 1 j i uli (^-A-Z ^Ljj-uLIIj CjI j i^->_jjJ1 
(_^---.J i(^L5-a i-il i ii -»JI (jr 3 ) "^J (J^ Ur 3 2-ijlt-ia OuL^ dJI jjl d n~ ,~ta (jl 

.t_Jj^>.J lujjl Vjl Cjjjj (j I *jJ,I 
(_ ;r ic (Jjj t'ILi it_jlj_»JI uJUk J-J-a (_L*L><J ( -? -lc- (jjjJ-JsJ V (jj jjLjJ - ^ 

(_>i-t*j .(>L«-a I j£La> c. mjl JL>Jlj) JiiJI ,j^s gj-Lll I j-gi 2 , _,U1I 2',1 

: 2j^j>- 1 ..j L>.jLa Hermite c^j_aj_ut JLa i(j-ujljj_a I • *aj I l^jl_? (j^-uLj— j-aJI 

41,,,1,,,'iU (jf liili JLlaj .3_iL^j (jJj I ^ r JT lit 5_ijjL2j iL-JL^MIl 5 1 ,„l,.ritl uj-^ 5 (*) 

'-■I j lal ^ .T: Y: ^ t ....ilL^ L^pl_>_> (>u Lpu^JJI (CjLaJu "JLulLu (j-a 5_Lfl_al j_IJI 51 .J... "U (**) 
3_tjUj_iJI : T 3_ajj_iJI jj <ll ^ c^jLS U S j injJ.1 (j! JLJI u^-\; ...(^L^Vl jjj_iU 

. [(jl_ftj»-jjm] CjLu^LjjJI ^5j-2 jj-a L^j^ Cltjjtj>jl j u^JlJI e^^^fl (jj^-j 1 I J 4_la*>Li_uVI^ 

jjjJJl^. t>u ^jj 11 4_i_5_;_5_j>J I Jl^.*^I J£ ^^-4 4_i_5_i_5_j>JI jljL^.*^l 3 j.j_ill (***) 

Ijl 4^>-j " A a ^ ^ 'J J i^JJljlJI t j-a ( _]^ (^-i^ CjjJL>.I I jl 4_5_U_a 5 j. " n 1 1 (jj^jj t^_j 3 j 3 

. [(jl_4^-j.jJ,l] l-4^jl (^i^. J o " M ' " 



ft.iS.i.wUSJI uLuabjJI 



^La Jl H' uj^U 2JLLHI j_ui. 51.^ "U Jl _$jJI ojuk i^Jus-j <-^jL^>? Lajue» 

( _ ;r ic '-^l cJ l ti 4 ii j ii -»JI (j^-Jj .«(^^LiLLaL I Q 'r <_3j_cl 

IjjajJbcJ (jl (j^j li-iljjJI (^rLc 4-<^*-J «tjLa i ( _ ;r t3lj_SjVI p i n iill Ij-SjJ (jl «LisVI 
ljjL£ JL-ii! . ja^j Lukj_j_a t^jLjjJ (_^Lc j<s-ikj-JJEJ i—Jj-jSLa j-j-C. LjJLjIsjI I «1 1 11^ 

j :>-lj-u>JI CjLijI >JI ,j-a g_5_<J) Ijuk £_La (_ ;r lc (ji-a c.j a liJIjij 

(^1 La Lajj iS^3i <_3j-i_u J-a-nJI I <_£-a (j! (jj-a-Ajlj < . 2jjjj_Ua]| 

(j£Jj Si_aLLaJLI SjL^j (^ L^jI j »Lj j Atl L^-JI ^Ll^o ^aj^LLa ^j^_Laj 

. Al"-»- ^ d , 

4jLjJL>J I J .2_jl_£J ^>LII j»Lal djv^J L^JVJ LcV^-LLU-gJ Jj" Ja^JjJ IjlSLik 

L_c*J (jlll 2Ja-*l!l ( _ y ia .i-jLuJsLjjJI ^ (jLCo J£ ^ LLtC. 2_jL$j>UI Ju>o Lu! 

(j! l-i^j -5j JlJ ^' JJlC o! ^tH*- "-^LiA 2_j|_$j >UI (j^Sj LajlLc jua-ti (j! 

d 1 1 n 1 1 n" a £-_oAJe-a (_ T i^. J ~- 1 (jl I ijlr q\£ I jl 2jL$j V Lo (^1 Z j uiaJ L) (JjJj 
(_ ;r 3 JL>-Lj (jl I ijlr C-tJcJ jjLli!l £-a (JjsLkjJI JU£.j . La (JjsISLi i_i_Jj_*J ( _ r Lc jl La 

VI 

— (^yJLui^. _}Jl£. j-tajj (jl ^j^* * (^yJI L^jJaJU 1 Jj^lj 1 J J^' L)5^ ^tH^ Lfcj-LilLa 

i^l j! jjjt^s JjL> ,_>uLiS 4jL (j^jiJ^fj Eudoxas ^....u&ij? 43j_c U£ 

4Jx. j j j **U Jj-Sj (jl Jj^5c_tu 2_jL$j V La (^1 — SjJlj»-o d j (i j ji <Lj-«-£ 

(jjSLj j»LajVl (j^« LuL^j V bj_c (j! 2 k-».>La 0 ri<"i iljut 2_3j^tij) . Lj_l^Lj 

Weierstrass ljIL<ij_^3 J i<i'^ Jl3j . (3j^ i*ii ♦ 1 1 4_a5L*J I Jljlj ^ Lc cL>. LjlUa 
(jSL! icUuLlIlil SjjjiuJI cGl_jjj_ilI Jls- 4jI (_^Lc Ltdtu-aa- IjJ^c Ljj (jl JlJ&jLjJij 
. Jiitx j-lC. 4jjL^j V «LlUjl! Sjji - SjjLj Sjjs - j^b JljJI Ijuk 

^j-J^Vl ^Ij-iJLa .SjL^jMJI ^^Utuj (jl uu V L^iLa S-^jL^JI Lo! 
(j^. j _i j < "II (SjLujj 5UI I j i <i (_Li_>u) 2 j iij ii jIjjcI <— ij IUl,lj >t;T jl_^jV 

SjJjuC JaLij JU>-_4J 1 1 j j i 1 n (jl_? I o (j a t(_,U -w. >ju>- (jr^J * «^LjjI jUs.^1 
^c-lLc (j^a 1Jl_j_*_i i _|IiaJ (jLi jl—u/jVlj ^ t a * H cL«i£L>JI (j^o cu ^ ^j^ll w S lj * 

2 < jlU (^^A - ^AiO) jjiil-? jj>»- j j " « -<LjL$j ^Ul (jj_L*ajijj (jjjJI 

i j m (_gjJI JU_«J,Li d j iSij joJL«JI Ijofc (jl .(j-uLJI "t^j otor lj f.^jJt 

• ljr liuz J-^»J Oool jLa 2ijL»Jt jjjLajJI tLi£ j 1^ — i L»£ i^j^j-J d^ 1 n tlj £L>-jJj 
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J£ (^3 i_jj_!l ^Ljj V (jl 4j2jLLi ^**^ (_Lo-l tljljla^>. (j-i^ej V 

(_^lJI <J1)^L>-I mJLlj (JliLj-uIjjJI (J^Ls- 4_<j/IjJ jjJsj-o I i<i_il (jl_£ cGl .i ii-i 

j^Jc (^jJajj,! jjl VI njJl jj ii-i <tl d ri < .i^LaJlj (j^-ujjfc^lJI jrJJ <^l!jl-5 

^^j^sUI «Jliljj-j-a j-j-«^>- (j^ '4j1jl2JI cLo~l_Lll (j^o Ij-SLi (Jli — jJ^jJ L«£ — cLLilj^. 

^«u JlSJ . L^LeJ i rn^ Ji3.| i_3j_*j V i^jLL-JIJLo d i ii «i « i «j cLfljlj CxjL£ 
jjjjL£ LgjJLa-" i iil <Ul->JI w i a 23 tLuL^j £lj-*-uj jljil Ij-C Lo i« ( _ ;r ji (J£ 

. <USL«JU 3j_ljv jJI <i_l->JI j— o^l 4 2 j 2 > d>^J («J "—j? .'l J ^ I A l i ' "1 1 1— Ll 
(jjSj jJa j^jJI i L^-a^vLUI 'f-j-fll tijLi-u»Lj jl 2-3j_«_a (_jjjj_u-JI ,j^o (jL£j 

j| A , ,Al A 1 1 ,tj (j Lili I j'"- a ojSi jl ■ I j i J '** (_^JI Jj j i ii V d SU" , ,, * 

OJUfc (j-oj . L-LjJalj J_ljs~jJI (jSLcJU OtjL^ ^(j-jj^s-V) (_p-)l_«JLyolj C-^T-J i.Nt j a 



yla uiHll (^Lj <_2jjj/ Lujj». ^ iLJL>JI 




L_ljj-5j ^iLc Jl2j tiLalj ii i ii (^Ll (j-uLL^JI ^A-uIaJI 4 ii i n^LaJI <j^a (^JLj-C.1 i-S j i u K> j. ^ i it i n d f (*) 
<j^i J g a ^LiiJLjj J^j I \ i iiLj 4_ujjV1 jj i " 1 1 Jlj*.! t _ 3 Jfcj" «L-L^laJ (-j*-t3 ~~ * ) c? -4 ^ t^ -3 

^jjLj ^ 5 A . „ Va 4_l^jJi_>j Jj4 Jl_»j^ t 4_LjjjVI SLljijJlJLI Liiaj f ^ n ■ n" j^JiJI * j. LaJU 1 4-^jjJJ c-lUajsl 
j»LiJI SjU.1 Lo j! Sjjj>.jJI Jj^jf Lo :Jlj,,ill ^ 4jL>-VI jj» JiiLUI I j} 1 i 'i -3-JJjs-iJI 5 ii ..iliill 

^iJ^ ^\ju3 ^ jjl ((^LlujVI 4jt_ula JjJ^.)) <jLi£ 4j ^ . jJuLg 11X1! jjlsj^ Sj>jJ^.jJI L^La ^li^s 
^jj_^il ^Jlj mil 4jL>.VI (_y^J (j^al I flJI LT^>-JjX'^ 3 a • -N rf H 1 ut£ t _ r ^ gjjl i" a Cjlj.'t i"i VI 4_La 

(jf i^fjj '^jL>-VI j^ «UI Oj^d l> u t^^ 3 A ^L_t^f ^;fj j. \ 1 ii 1 n^'if ^a^j i^L>JI SjUI jf J^VI 
SJlUI ^ LAJVl jf A) Apiron 4 ' J -jj^" V i>^i* V j .^»ir ^UJI 4jjL» jf j>>-jJI Jj-=! 

^ a ^Ul w 4_j_5jj^VI ^jjj_uVI <H iiKI j^j^^JI ^Jutll ^jf Jlj>o <H jlr j i^j ftlJI I j aj 4j_5jj_£VI 
. [jU^.jlJ.1] iUuljJI iiLjlIl ^ I nlr fVjjli j-0 .(jjjuta MJI 
. [jU-J-jlJ.1] J ' i I I (j-Sjj^lVI jJiaJI JliJ (**) 



"r» niffift VfrmVfr 



^j-o Ijl jj 1 1 i j <<* 3a_jjk_c oLiLj>.| c^-^-j-ts 



tjJI Luljj i^i" j~j-c j<jJL*JL! 



-uliiJI 3.Jj 2J.I t-jL>U-l La? .4j^L«JI LOAJj 
Lj-iij-». l_3^J.JLi.l i h I" iej j<s_ll_*J! ij\ j-3 

(JjI ii "tl j-A Ijuk q\ (j^'j '-^'j- 5 ! O-^ 

. 3 A r .! \ A tl l_jLjljL! 

Ijuk (jlsj-r-j it_jLiL>.yi (j^o JjVl £><-!l flj 

d "i ^ c J o JdJ—^ J-^J (J- 1 - 3 *J ' 

i_2j_<_u i(_£j_j>.| Sj^o ^ ■ A >, 1 1 ijjLji (jLil cLo_oi_LaJ Lj 
(_^i-!l A m <U jjUsjJI ^^3 LljI iii_al_Lo j ua t i" 



L_aL«j t-jlj II jj-^ 1-^-* 
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jl^4iV .Vjt^j^o? ( nn " ^"U)F. Bacon (j^ 

£Juj-a di«Jj iJsajIjILa (jJ^SjlJI Ajj>- ^oJLc ^1 jllaj jJil .^^jJJjjjcjJI i 1,1 t_3j i nlj'g 
(j£. ojlS^f (j^s fukf dJ£ I (j! (^Ju£. (^fjJlj .^LtJI J}Li. <j^s 3^ mlntl djt^-lj^o 
4->Li£ 4_>uL3 f_yjs fjlaCfj-li-a J-ifcJ — I flj'g cLal i »1 Jj-Iiej La (jr^' — ^ d ' ^ 

. j^Lij ja^Ls jJjcj Jl^Aj ^jJI «Jnstauratio Magna fntWI *Lp-VI» 

(j-a j ifuj) js_L«JI ^^yj^tj (jl tj j i < "i j jl iVjl joJ_«JI ^^-i-ij (j' Ui^h 1 " Sj 
Llj (j-oJ (jLoj^M ^1 j ui jtL i-;-^-*! Cr^l» * m-J-mlj ' JlJJu>- 

^j_a 3jj i-a (jr &> Lajl (jVI d ge LU 1*11 cU>.l >. . . . . o'j 5e_u i c (J_i t«L_d_u_*_i 

^1 Lju>. '*>^ L^J &\l U Sj_j_>JI (J-iLtlLi j» j S j i ■■ i_gj.II - 'j flli i uVI 

i_i-ukl (^J] ...Sj_j_>JI ^^i-C joSL^o ^sl\ i U (i 3 (jjjlj_>JI Sj_jIj (jl J o r I 
cUc iij^ol (_jjJI *l_L^>.yi Ijuk (j! laLijeJij J^oVL lala_: ^Tu (j! (jJJ [joSj 

jl>.j cLl2_jJ1jv tbLjj (ju>JI ( _ T a 4jl iijj^>- njL-uj^M SjjJa j' "LlLa * 

4_j_2jj_c.^/I ^ j i all (jjSLu (_jjJI « LLa-jiJ I » (jl " w j 1 tajJ jo_<-uL>. 

SjuJ u/ Ll iia-Ji!L ^>l U uaVIj ,jjjIj_>JI (j^o (_gjj_i!l jlj_ill jjfc d j i nj 

jjkj '. -5ju_a cUSLI ' ju-oLs j-iu^iS (jjjJa [(j^] I j-* (jl (jr^ ' f 1 i"i V . <1_u3j_«jlI I 

Lulj^o LSjjJa cul (j^o (<u:.jJI < j j Uli ^1 cCLjJI i^j^j <jJ (jj>U 

JijJls. ,j^. LUsjjla (Jlju>- ^Li» ^oi«JI *LjJS.I (j_5$J 
( _ ;r LL Lolj_La i JL>.lj (_L^>. ^Lo- T i^-a ^>LaL^ Oj_uil_l ojl_>tjl ^J^J " al. I (j-a (JjuJ 
3j (j ^ t L f>L«JI (j^ '- '*»• .'J ^ 'j-i-^'j i(jLuJLI Jj^sIjj (jl j-i~VI (Ju->«JI 

.((jj^Vl j«JL«ll Ij_i3jj I $'<(■ t? iir jj ,Jj iSjjuiijJI d iUiitl cLu/jUit 
Ljj^_2jj ijal»JI J j ii " i n 1, J i a a j I A u<oj «.jJLI J-tie-lj (jl (j^-4J 

^u^3^_a L^-Li-c i^jLJLI iillj j-^aj y ' ' aj j-iJLiJLc. (jL^ tj^*- I j * " ^ 1 ^ fc»«»ltl 
Sjjlj (j-*a i(>d>.jJI (j^j (JJaLal (jl £ylc (jl^ I jl SSjUAtl 2jj,jL»JLIj j-ti-uJI 

(jV ■' i " L) -^^1 2Jj_La ,j^ (_yic-l 3-0— (^r^ - 'jj J («Jl-C i.'n iXj La 
(j£. Ij-JJ^ (jaSLu Lf'-y • «t— iL-JaLj-JI <— . i^j^La j<sJL»JI (jl» Ij ^aoJLiiLi. 

(>a [...] jf (...) JSLAII f Ij^, Sjjl^JI ^IjS^s/l jJL SjiiiJI aju» ^ (*) 

Lpcuaj (^Jl Ji_4_iu . . J ^m i I I I j_^J l y\-LMjJal\ t>u [tjL^] (jVj o- 3 -^' I^Jfc ^^JJJ 
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3 jiiU; U JjL-ujJLi 2_3j_*II £jJL 2_ul£LaV £.lL__jl jL_j 'J>~__<JI Ijuk JjJUs- 
J< Ali Sjj j_a (__J? Ijuk (j? Vj iJijJL_>JI J__ijf <__JI 5 j j U, i SJ! i. i a 

. j-\_u_ij jLLI Jl__> 4_u-uSL«JI 

:l a MiLUal VI _dlaf V 3j___s «pjt^ntl *l_p.VI» <_jI__? A a ^ .;Vi 

jVlj» 

jj L^_jJI J___> j^v (j-SLIj iS-jL^ill (^-3 VI cliL-^jJ—JI (__JI J-__j V 

(_aj_tj 1L2jjJ_JI oJl^jj 'l^f>- Ijuj_>_ S.sj_a_a j_sL_I Jj i<LjL>. Ij->_5l L_j_>_ 

i^jLjI,! aJJt j^S-i LjJiLaj iL^jjLj^o L_)j_i L«__a d j (i j ii 4_ij_«_a Lgjli A «_uia.ll 

.« L^jLJj (:Lui/^l t_J (__a 

<t_j l_> I I ^ 1 1 a- Luk L_ C^-p Ij 2.j_j.__kJ I j-a i_u £j ju I l_j 

(__lJI £._sljJuM JU>-I J-Aj — (__-a!M->-l (j-a JU>-lj-_ . 2_i____je__u 

SjL j "i a 4_j_ai-«J I *L-_j_*J,l 4_j_a l— a jl — i_jLj_CJI Ijuk 

i 3 j U lj s , ,, II La LgJ^-_ol (___• <____L_JI Sjj_^ ^jjj ti^jj^j ^__slj (J£L__j 
j^jj . LgJ 2._a*^La j.i-'Vl i_JL_Jlj L$-j 2.._oL>_l Lg i .i i ..f *_L*JI 

Jj_a 2_aJ i JL_s. _£? _rlc-J -^jf J— 3 I j-* jf J>— 

i__JJJ,l JIjj.j La IjJ-i (j I j-a VjlJ itfljJij (j I j-Sj-ij La (j I (__JI c_<Jj._i 

i( I ua-j A" i .i-a ^_lL>o <JLlL>«j ^Jl i_£j._tJL_) Jjj JLa-C ^J-Sj _)' 

jl__L__c.l 3j— a i_jlj [_lc £.J? Jl___2 i_<jj._iJI £jj-i-!l I j-k (__JI Ij.lajj 
. jj£Lu (j-a _j__lJU j_p-VI (JjjLj-sVI ^j.SL- J-^JiJ -_J____u | CjJ^.j 

<JLi___J u_3j._l_2 I (j I t^-<^=J i_gj-ll (j-a u_3j.-C I j I (__3 l_4_|j 4-<-C.jl O-ajL-aj 
i jj^-u (__JJ J_____JI 4i__aj <i " -fc j j| j.jL__JI j^a) 

j-lC.1 jl j,^--^ (j^J . __j)j-u_La_« (4jj-Cj.JI j-a |j_J> cJl_S Jl-lJ 

JjL»j jaJ Sj.i_iJI jV i " p j _a » II »Ljj>.VI)) i_jLj£LJ 2.-uL_JI (__j«Ij._S _— jIj 
jj£-u j? J~aVl ^ La J." JaJ . j_i-T jLLa (___i ^--alj J^-<ij JJ-^i-JI 

___J1 I ^ Ijij i- -jil ' ta r I jJ. I ^^-i-sLLj ^-kl j . Ij j_j>- jLiC 

I _ I La 2J La. (__3 J_l__) j i tl) | L_J I i_j LlC. j-a jft^-j-J I (j--^. j . Lj j 

!_l _djV <4_l!I Sj_C_JI i_<_-ujf j? i_<j-f jLa ,LjL_ JjVI ^^j^. jLiC 

Lau jj ^Lj^-Ls j ta_ < ' u_3_j -<-u_5 i— I I j_k j j-i. I (__>__ic__ Co-j 
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(no- - ^ o"\"\) <_^ji%> 2_u>LijiJi a « , „um eJii_? .^o k*ti LuU^jjj 

j_UI JJJ-ll J^-il (jj-5 '-S-Jj-ikj >• 4_LaJLj (jjSLu (j-C (JIijLSLjJ i 'n 1" je_j 

(«-^ji — * idJajx>l «U 

i I j-ik (^lc I n ili^ >LjJj Lu-uJUjk ULc cL1^3_jj (JjjKp dJllol jJsj .(^IsLlILj/VI 
J-2-kJI (jjjLjjiI u \c (jVI tULoUal ^1 ' ua-aj La Lkj_<jilj 3 A , „ Utl ^1 ^Ir 

. CLuL-Uj^l («-#^J tUt-U-LlJI fft^aJ (j-oVI JLp-jJ! (JJlL-U^/l Jjk (_jjJI l(_gj_JujJI 

Lj T (jil ijila! U!» :Sj j j uJI SjLulILi (_gjJI j<fill -y k» .tl jjjJaJI jjl 

jJ^sLjJIj t _}^j>^J1 ,3 j i u t aJi t^^aJI L_j lj i a tjr^" 3 * 1 ' J-$-^ 8 A5~?^5^ 
riil (jJI (_gjij_t1 j-g-UI Liit-Uj j j^LilLij ij^-aJI I juk V " ^jJI 

. Lgjli ^ »-u.LaJI IjUk ( _ ;r 3 J-*J k:J-jJI dLajLi (J-2-«JI .(JjslSLIl 

«tl j^jj etil Luk j-^j^i (j! V '-^ J( - J ?y <-m i.itl 

jj^ i^itl dSL<i/ (jl (_p^>- i4iLii. J-2-»JI SjIj oul£ <j^f o^iV ui (_gl (j-o j-ii^l LJLc 
ituLL^ j-i.lj! ^ VI eLj_a>Li (jJ Lu! <-^jlSLu (_g jJI <-hj-!Ij .^Ip- ->j-^" 

j»l - (jjj-ilit LuoIJljs. (£aJsl Lajlj Ljjk 1 1 o (j J o i L«jI tjj^* 1 j' J-"-" (jV^ 

t— ilj ir-itl ^ys Ijuk £-oj iOj_<ji1_i (^jKjjJI jjjjJaJI jiaJij (jJ t_il_iSL!l I jok (^ 
Ijuk jJaJLiJ SjjJUo SjUJUC (Jliljjjj/ Jljlj (_,jI (^jJI) (j^"i i^iii" 'g (jl (Jj-flJI LaLaj 
(^ (j-Tl (j r-l t ri_i J J ir-l ri'itl (j-o Jjj-4J . <4_ILj l_^_t J-^3J Ju3 (d i .1 (JjjJaJI 

tdaj—iij «tl Sljl L gjl ' I A JJ taJJ d—ii!l SI ujj «A j 'a . ..I 'a (JliLli^^La» dLj-C 

cLlo_j^ jlcI i hU p I « "jij icLuJ 4jjJ J j ui a «Lb . Ij-uJ-ui VllLa VI jiijj j«Jj .^jVI 
^ «-LuaJI (jjjj-aJlil (jJlC e_ocJ Sj^o (J^ . cLtiajLail «Jliljjlj tLuJ (J^ d j a i uJ 
4 lj < »j Ju>.^j V (j-G uuilS JJ>-L»J|J .« I j _jjk» (Jj_2jj > ( _ ;r olII J J (jl 

(j^ ii>Jl>.j (J-2j>JI (j-o d i ■ ..lAtl Ijjj ^1 ,j£Lx-! V iIjiSLikj .«iLui/^/l d j a i n"it (_Jjj>.| 
J>L>. (j-o VI (j-l»-^ tlili ~; uaj V LkjjJU S-iLillj iSJLill ^1 ^Li_ieJ J^-jJI 
(^j? Jaj_<i cbl juJsl jJI (j-oj — Jri «II j— <-u (Jli lil . J-^l jJLi j— uiL-jI,! JWLjjjVI 
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(«^■j-II ijle. id-oLLi. i^ l m (jl ^jU" i .i 'i i ii i n I 3jj (jjj (j^o JJij j«J (jl 

«Ij_j>-VI J-Aj iIJl_i^>. i_3j|j_«_a ^jKjjJI OJ-^-J lV 1 J-^*^ ^f'J 4— «J 

(^jjjL^j i«Discourse de la methode ^^.Ul c-ilU^» <uL£ ^ ^jjjtil 
Regles pour la direction de J2j<JI 4jIj^ j^I^s» 4jI_i£ ^ J< uu 
J- 1 „Uniii ii>i.l cij>l< i1i« ^Jl 3 K iliU JJ^j .«l'esprit 

(JyaLu (j-^v (JJL*J1 4_i1jl$J i 'j a rt g j * rt 4l*Jj .^-jusI^JI (J^>*JI ^ 1 j m ijf^>- S ij • . * 1 1 

(_£JJl^»JI («UJlC 4_lUjl!I 4_LJvLjJI (j_a cb! Jl-U ,4j.sL«JI 4_uaj_JI SLjjJI llj>K UU a 

<jiiVjl i ii " 1 1 (Jri—o . Liji^vj ijj^ 5 * lSj .'^^ c>Vjl in'tl jj— «J ^>l 

<_jj^l i4Jal i .i ) I j j *» Cjjl^ (jl t LgJLc 2 taj , „ ,tl iIjLjLvVIj i L*j_^o Lt£. ^1 J-lL-cIJI 
.4_uLjj d I ir\-r a (jjSL) (jl (j-a (_£jj>.L£ IjUJl». j a (jjSLi (jl 

j! oljL^_al L^/Lij/! L$jf (jic S^UI (jJI j-Ii-y «j^jLSLu (j! (j^l Lij-^i J-l! 

(jl Jl>.| (JjLaj 1-4JJJ .tLij/jLi^JI J3jj oJ_i£. «. Ljj_i_aJI (jl (Jjja-i i^j^s-l SjL-tj 
4j| Jlu i3jLil (jx. (j-u ui m I g^aJ, j" i nl 4jjj «JlijlSLo i_ii3jjs ( _ r 3 (Jjj 
lIjjISLjJ (jj_.il '.(^Jj—jjJI ^ioll tij—il J___!l VI "i a (jj_J (jf ^jJI 

. 4jrjT ir-i Ljia SJls.Ij ij»jl__JLi (ji—" Lj__3 j— — . (<La- ^ia ^1 JiitI_Li) 

£__!_>. C_l_ 5-1 1 i ii a cLuL^j jjL— j_-_l jljl i(jjSLu j jj <"n 

cUlI Jij_j _3j_ij t «._>J j— £l ( _ ;r «I_l .1 (j— Jl j—o Jl (jl . Jls.Ij (jT 

. J_J La 

Jj_J5_U (jr— >~ >Jj ' I ' J i > I m I f —I o i— J i— JJ «JlljlSLjJ (jl j-SLu J^>.| V 
tUSLulSLus ajL^ 0j_ifcljlij (_ ;r 2jj_uill joJLkJI (Jj-j ^tP" 'J-^I^J-I (j^rH^-i^' jj i altJI 
j ii-i iljj^j»_a Lufc Lifc 2 A I j ,^tl olxJb OuL^ ijr^- ~ u' I 6^0 > 1 J 

4 «j jJaJ I (j I LfcjLa a Sj£Lii i j_lLjJL«J (JiULij kJIijISLjjJ (jJjj I J • 4^e_aL>. 
La ^Lj^la 4_uj-C 4^vjJ Sj^La (jy-Aj — 4j <^->LjjJ1 j > a 1 1 L$J (j^_i1^_Sj 4_a^SL^t_a 

(jJJal I a jjk Ijukj . L*JijJ^>. titjtj Ijal Ijj^Loj joJj »1 a I « II (jj^c OjLa_ufc 

^c-ifcl i>j— j-j-ju (_3^j_uj j SLflJI (_^a_uj3 '.«(^y-jjl^LijJI uJLl» j-CJl-u^ 4 jlr 

.4_JI Jjjti! Ijjj^ cLLOj_iII LJ CjjISLjJ 4 ala- CjIj_us 
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Ij j mi i uj v-^-i o I (jj-S (j-o ^jLSLjjJI i- i i m »1 1 (j' 1 ^ LhP*'j 

icLajjJa (j-a jA^Li cLLkJ .4_«_a 2_£lj_<iJI (^ ^LjjJ Ijuk lij ir-i r 

(jJ (_£ jJI ^ djl '. I jufc jLLalj J_i i La Lajj A ci , nlritl d jlr (jj 'C" i » Laj 
,Jj - (jigJt ^^IjJI t>-«i,l Ij-ifc - oJljvj J^-kJI cLajLs 2 ri 1 nlritl <S_i3 J>_0-*J 

4j_j_JaJbj natura naturans d-juLkJI 3 »j .ML 2.3 a_4j|_a 

.j^iyij ,_LUJI -.natura naturata 



p j flJI ( _ ;r 3 (Jl 2 a» i_jLl£ (j^o 4_itl2_aj d_<Jla_a cGsiljJa i_jLl£ J^j>. jj V 

. n V f.UJ! ^ J. Locke ( W - 1 -HTY) ^_aJ (j^ a^uu ^jJI .«^j Ajtl 

^ j'i U LcLJsl j-j-^^M 3 J .' tfl-jjj— caj (jl i_jLjSL!I »1 i n_) (jl "'H £ys 

. g ^ i 1 1 Ijuk cUJsjLkjj j-aj <_jLjSL1! ^j^JI i_3Jl^JI ,jSLj j«J jJ i^jl^jjJI 

a ' (_ 7 SJ di j i .i ^Jl 1 ifio (_£Jl!1 j-4 Lli Jaj_>ill j«Jl_«JI ' d ■ <-d_jJ <U>.jjJol 
Sj^Lill ojui (jj^J (j^>- '.La liLa joLlj L<_lo-->- Uji itiJ^J Jj^J .CjJlj^jjj 
J I Ljjl£La I (j_a Sj^La V . (jl < n a. I j ni Jl (j-u liJj "i ."i a jj uaj J I dJLie_a dlj ia> 
liujL*. j-tLuaJI JiLaJI Lj£ l"aV I C^jK 3] LjjV tSjjJai jjSj j! (jSLw UjjLua 
jl J- p- "1 1 uj ?(_yAJI (jl (jj£jJo V nlljj Jj-Sj L»£ tj\ LuaJI JLilaVl (j^Jj .SjVjJI 
.^sLlLujjVI j-lL«J,I Ja^j^JI 3ji£.Li (j^i^tj ja^jl I ) Jl>.|j jT ^ (jj^J ijj^J 
(Jjl ojuk (j^/ iSjLii! cLajLi/ (jjl>>-T OJL>^-" I <3jl r -^J (jr'J' Sj_LiII ojukj 
(jl .(Jl riU^I dli^^La (j_a La I 'i j i", jajjtj cULl i-Sj 1 nlj S I ^ J 3 j-ALscj Sj_ji 
JLiLVl J-Lc: jo_ufcLiil J< 'n t 2_LaLki!l 2_j_uljjJI (_gl id_uJaSiJI Lcvjjj a "1 1 n )VI 
jj^a i_d_aJ ^jjjJljv J^|j i4jj>-Li_i (jL>- {jJj ni «H (j>^!l (jr^ I 1 »1 (jhJI jLi_i^aJt 
jJI (j^a j I (j n o -^Jl ^jjjI j_>JI (jjs (^13 (j I I al jlSLa^l (J^ '. djjlj (j_a j "1 ^1 

i LjjLSLa! Jj^jI ^ 2jtjL2JI (^ Ll^l^ L^jjG (^lll ^.jljjtJI «Lui^/I (jl .(^iatlll 

liusj^c. j^^/l n5j^^/l jlSLa^/l . LlL>-1.J i LjJ 2_LLa^/l '"''jj'^" 1 ' JJ ^aa. (^ i^gf 

jji^^l (jj^^/l jlSLa^/l (^ic: LlLiki Ljj j»>Sj (^1 ^Ljiajti! iJ^aliU S^oj Lr &> 

.«(jIm-kJI t£jlj^yi ^ Jj-^iJ (jl Aju VI jK^f ^jl>U (jjSLi V» .d-uji^a 



'k ■<> j ml K II 63 jaoJlft.n m lq 



^Xhja jJiiJI 3j£La — d j i .i -»JI CjLtlaaJU (ja^J Ur^' j^loLuJI (Jj t d J i n -w C_)ljt-n a 
j-ciaj L-tJcJJ . J>jI_jjM Sj-SLsj i iIik-i tl Sj£La J j j 3 (j-a i(_£j_^a-l ji^Lal ^1 (_L-e-L) 

(j-uj i JljvIj ^ i n ji^if i3d>k o^- L^j-ij (jj-II d taj i n j 11 jlSLa^/l J-^j-^i 

Sj_p-Vl jK^Vl dilj .(j^l^ 3JlC jji 2_u^l CjLJajtl.1 jru tLujj ^1 J^Vl 

^jjd^ t 4JLiJI ^ ,4^j^JIj (jjSL<Jlj JSLiJIj jIjCLoVIj (jlSUI 

^\ ^ J/.UII JM_i. 3U i ,„ ,11 jLS^Vl <jru ^>L5U-JU1 o^jJI 

jLs^Vi i ni^jj t a «jlii a_Lvj_a f^-bj iSj—j^Vi ^ .cjIjljj-^jui 

JiJj se Ja-S 'a |»j 53 (_y3JI <Cjl a K 11 jjjjJa (j^. j 5e_Lll IjLjk Ci K i"i" 

ijoJLkJI Cj^Lii_4J (j-lfcjjl J 'C mi T) j ijoJLkJI ^^i^. 1^1 i nii 'l "r li i") (j I Jjk ^ Q en (j I 

1 Jufc (j-u-jJj I * (J-SjlI 1 Ltfu-bj «Lili 1 Luuj 



(^j—^JI cL_j_ujj ^It- "i") 2jjl_2_a < ir-itl jl i«L&jJI (jl 

j^Jj ^3^1 j«l«J! (jl JljU i JlJLcJI (jjs i_3jLv Jj i nl d Uiiill ojuk <r ■ i'^j-*^ .jlSLa^U 
3j£La ^1 (J^eJj t_yll\ j-iH! 3j£La Jl-S-a I i £a i» jg jJa . Jl-l^LiJI ^Laj I g "i j o I 

jjk (^jLiJI joJL«JJ Lu-ul_a^*. tiJIjjl (jf cr^- L$jk '-' 'AjW-" *J^J L-<luaJI 

4_uj^ Sjj_i^3 OJ^j (jl ,j^o (Jjj>.L^ 1 1 ii j i .i a Si rito ina ^o^>La (j^j i ir~i "w Jajj 
j»l jLo i2_LaJii!l tfjLjk Jl^Jj (jl I 7i a. jjJL^JI (jj, cblj . I_b i Uj -ttj U 2-Li^ol 

(^ :d j i n Lll aj J Lulj_a joJLitlJ (jjl iil'itl (_gj ui-J I Jj-cJlJI (Jj^s- jJIJ_<jJI 

(jjSLj ^LlILij tt;r JjJ,l JiUillj (_gjj ir-itl Jil«jJI jrlj (Jjl-aj dijvV jj^Ij^o 

. Liltjj (_ySjJ,l JilcjJI jjk La <-3j-«j (jl LaLaj jaJ^U,l (j^a 
t j-i! ^3^- (jr^ < *-i-*'j-I' Sjjjjtil ^1 j j i", i i_ajjj, i ( _p3jJL!l Ijok (J^-l (j-aj 

4ILj!L>J1 N J j >»Ji C-UjL^J ' w ua rt ^ fl£ (j^a i Ij^J La J_La . ^L&JLa LajL^J CoajL^J 

(j-L>JI dlli C-uL^ iSJjJlX. 2 j i iiIj^ 2_aJijl C-oaLjj (j^x tiilij i L«_a oJLll I j 

4_j.i^_»J,l ^jliJI (J*C i"i" (_^L! t L-*_a Lg_»-j_a— >■ O^jLiiiJ < I j < '-^ « J (jc 4l2JLm a 

Lj^v^J^—uj 2 j ; ,^ .tl I j ^jtj j ,„ Atlj ^ ,1,- -.cognitive sciences 

jojv JJ^C ^^LjlJI ja-Iaj (^ i .il . ( _ ;t jjj^*JlII (j niii II jsi^-J CjLja^aj_^JI 




p2jlg3JI Xn ujJLa 



joJLc <_JjL>0 3j_«IL«_aj i I o (j J K (jl.}-L>JI (jl_<jijVI ^^i^- lUllLi-uIjjJI (j-a 

w J' 

(_g_3_5_Ll1 dfH>II <^l — * — "-«I — °J '. j-U j»jJI Sjjj «^iJj» o-° — *UI (j-£«-J 
Ij^aJijr". .il jJLsJI d < j j t-i_)j .4_Ll«-o «Jlilj-S SjjJ £-£d (_^-Lc SjjLUI < ^ i o-JoLulII 
jjj_lj^jSLII ^J-Lc <jSL!j idilj t-nt,l (J^ii^u (_L-»-l <j-a » I i K-i -w V Ij i— il i .i ->JI <— 1 1 jJlSj 
jJLjc^o "r J_flJ .cLjjjkjJI i!jI_lL«_«1J ^i^aj ^J-IaJ SjJj^C ^l_Lo Cj 

(_gj^j^o jjj Sjjj.jiaJLi dj ^ 1 n->Jl (jJIjjVI (jl jjjJLuI j_oa (j^o 
1 a u 1 11 gJI liJIjJ^I (j! LaLaJ <j^aj .d_3jj(J,l 2 A , „la ^ ,, r .it 

\l VI jLjj, jjia . Jl_i^- (JlS-o ^^jk Ur^' ^ijj - ^ Jl>.I_l!j .i_<jj_»JI tfJLj-a «"' 
(^ylil (J'C uljj t d j 9 !>-**■ 3-^ 3-^ uo l_Ljj._^3 (jt-^ . ^ . 1 1 ajj . ^ 1 1 ^j Lj ^Ljj-I^ 

4_5jjJaJI . I J^l ie lu '■^tH*" ' j-^' (jr^l U'"* I— «-^ (J-'- u J-"j 4_i£Li i"itl 

t VI ■ a a il (^yCti ' a a * 4 p ^ aJ I d_L>.j._aj ^ i n ->J1 dlljjVI dJL>.j._a (j^**< < u 



(jlc 4_ij iac dja- 1 n 1 1 d j*C j i"i 1 1 (jl . dia I 1 n j 1 1 a J_fli (J5-4J j— oVI jJ^-jJ V (jSLIj 
^j^* * .Sjijt^Jt j j laU (J^uAaJLi J jIt'H Jk_Lfl_u_i ^3-23 tjr^' 'p- k'* ' 1 J S au 

(_Jj_>u Sjj 1 ^ 1 1 OuL^ lil Lo <-3j-«-~Lj d 1 r~> 1 ^ V "1 1, 1 d j i 1 n t \ I CjLil U ill 

i^iLuj i4__2_aVl ^ i_isj_«_jj (5j^s-l cjI_cLLi£ t a j 1 . .lj LLj U 

I jtSLaij . 4^j.^v J^^-J J I i*j-L*aJI SjijI/j (jljJ^I j-oAlI ^jJ>.\ d j j 1 ri r CjLSLLij 

SjLcLi jJ,l j* j (jl ju V iSjijj c «JiiLjjSLo (^jJI I j t*i ->J Sjj 1 1 ^ 1 n ii i" 

• (jA>^ ' ' uu I d* J" 7° 

icLiii-ljJI «JIi^L^sjJ,! (j-o 3lI " t a (J-4-C d 's j i", d j*v j i". 1 1 (^ Jljv l_Uaj|j 
*Jl)l_*3^Lc (j^. I ge j a u j-^l La j \ ♦ a cJj T ' "*** (j*^ ^ U (j-a tj^- 1 L^L^ ajj 

Jj-jvjj '.d-SjjUt »1 j i*uV| (j^j n_a>Llji.VI L-Uajf j JjL«JL!I ■"■jj uaJI Ji-b 
: Jk_ *j (jrni i_i (J (5 'i J I j-i-JI (>x ^o_a.V|j '.d^j_j^m »1 j i^VI 

I ' *3J fj . d_La d j<j n, tl C^-oljLa i^JLI d j'? j "1 1 1 (j^ (Jl 1 aj| d_«j 

(_^ij I 1 a I t J^. I A ""^ ( ^ X* . « I 1 a j i 1 L^_La Cj L^. 1 i h a ^jj 1 d_aJ^ 



'k ■<> j ml K II 'ks jaoJlft.n m lq 



Jj_«j j_^>.Vl (jjSUI Ijuk . J< mi II j ij^lJlj ^-^J-^"^' i^>U 3 A I" AJ.I 

(j-w iiU i a i_J U" I "i -»J Lila (jl (^J^»- JLj-2_»l]| J *Ij_jJI sLiJlj CjLajJL*_a 

. jj.1 jlsLLa 

dUjj . jJ.1 <>a .jjLaLUj <■ dlajj J^lSoil t^oJI tiJljj)/l s-^H ui <j\> 

j_£/L-a JSL^uJ I fl'k-'.^La (jSLaj 3l U< a diiuJ ^^-S 3JL*3 (j>Sj (_^lJI <— 1 La I Uitl 

(:lj^>-^l dJJj j-jj i<i "i 1 1 3JT Lb_>3 . 4_ujj_lbjjjJ I j-jj i ^"11 3JT 3jucI i .i aj 

(^3 (j-SLajJ . I (j j fl j»jJI (J^J-J j'— i3d>^ (j^ " t-> ui i") j^ill 

^jjjl Ijuk ,j-a (_jjL>>j C-Uj_j>.| ._oJj_i_i!l JJJ ' 3J Lj (j-<-«JI <J_£ju>- T) JjjjJa 
3j— uil j a j-il-j 4jLa-Ii a I j " « "'l <_jLWal £jj Jjjj-Li qC CjLIj j ->JI ( _ T l£. 
(j_a d A h ^ ^Ijj^t t Jg 1 AT. i aUlSlll £JUk C_JLu 4-LU^*JI iJllIjLfu^M ■ 5j i ■■"'^ 

:3_ (J ,|jjjJ <lt in L>J I (j_a_L«JI j»Lai ^jjJaJLI ' j ui U i>ajl u^a- I 'l i" ** I ' j-XI 

^jjtil tiJIjJ^LI 3JL>LaJI (JLSLii/^l J>Laj Sjaa^aJI j_jJuJlj 2_?j^>JI <Jjlj_utj 
iJjjjs. 4_Lal_aVI 4_uLtl!l — j ua-illl 4-lLsjJI tfJ-ik «JIjLuI JljvI jJsj . d-JI Laj 
j ■ a *^ jj ■ ta > t^LlLa j a ) (jl • "" (jr^l l£^—U J Q 3j_£1jJ*1 £_uaa_a 

j^alji (J_<j/jj (jl U Ml IjLa ( j j0 LUajij . C-uLi 4j| ( _ ;r 3 i 'a b iej J—g-ui-a J_jju>. 
(jaSii Ijuk (_^i^-J .puill jl J-JI jl jrJ-«JI t_J^j^v :d iih-^ J.1 p i n-> JI *lj^>-l tiijj^>>J 
JLjl^VI JJJJJ <>l j~i')Vt jaS^lJI ^^k: SjjLl S_ysLaVl 2_uLadJI (_^3j i^ i^tl 

i J j <i <"ill SJlILj 2 j U r cLfl_^3_oJ i .i ->JI tllljj^l ^JLijj jje_Lll Ijbk 
j<uj (jl ,Jj-3 iSjjJ_c CjI a i » (_j.ll j-a^l I J-j-a ^^jvj 1_>J I joJLkJI diSLalu '^H'" 
^ IJ-JJ (_^-Ilj t(_, i n ~»JI i^JIj^y 5_ lLlL^ - T JI S—i^sLiJI ojuk .ol_L«_a ^^j ii" 
j«Ja i3j_o.VI JiaiitJI (jLil I (j i n rV) C. CojJ& lX£ 1 1 (j <&jl (^ ^>u»j (jl (J^3 Sjj i k-i 1 1 

. L^LkL>ij ^ a i lAaJI jjjJla j^yi Jju 
jjL^ 3 U S'. ^.Lc jla^LjJI ^ J^^/l (_yi£: iJlUj» JjoJaJI >lj Lali i uVI I j-ik (jl 

i ii ->JI Li^ljjl : LcLcfll La Jo. ^1 (jVI JJjJJ J' Hb I j b — -V J-3 tiJjJ 

CjLsIjJ^/I (jl SjLcl jjk Lajl i^^jvjLsJI joJLJI ,jx. IjjL^s (jl^ (__^>- 
iJ ^£ joJjlII I * J "- ' La-c-Lrwa . dlal i n ill jl ^o-usaJI (j-C (jaSj La JUljI d j i h ->JI 
p ' ^£ ^_ILa )Jl>.j < )^oo-£S (J^ (j-a Lu Ja-t^o cOaJI 3_ijLc j^tc »lj mi I p i ta >■ 




p2jlg3JI Xn ujJLa 



Ijuk ^uLcj . Jjl^hJJ Sj_ila 3 ji„->Jl jjJu l( _)S£ 6j^' j' <JuLjj > uSj'VI 

3Jl, m o <J-"jJ (J^ uV -3 ' i'r^jJI l)L£ lul La (J_5^>- «J-I.I (jSukJ-b jJa 

.dusu-u uj^*us ^jjJsjJI (j-of! iS^jjm ulil Uj->J,1 luUj (JL^ £J^J <2-iIfj uLu^-l 

>LlL u D. Hume (WY1 -WU) ^j-u* juJui aju a_p.LJl ^ 

(jLs (Jj i Sj j V U JjLi l_ifcj_<_ul_> 43jj>J,! Juli .j_iiluus J'v uj tijjj 03-><J 

ij^aLi. J's uuj . 3j_ju>JI ujju>. jjlua-LJ (Jjl 1 n" (_JjJu>JI ^ 1 a flj ( _ ;r 3 cLalu-u 
tiiljj ,d A , ,,lAtl ^jjLj joJLjius (jus I «U a (_P-°J tUjuusLjius lj_uG ^J-* "uu>ti 
4_juiL>. j^uluua 1jj>.j Ct^ 1 l^"*"** 'Vj.!'^**' J rt £-Lalui!1 cLuia^j (Jjj-La (jjc, 

Ijuk (jl mi .2_jj_^>JI (Jj_j_3 (jus ^ j flj>JI jo_ukLuoil j_9^>.jj (Jj i4_j "j i'* 

VI (jitsLu ,jJ .cu J < i* h ,jJ LuSLIj ijjjti! SjIjI ju-£VI jjt, 41a i ula (jus i_JL>Jt 

Inquiry Concerning Human ^j £* Jl < 3 aJI ^ d*5ej» <ul_i_? j gla 
d * ■ ■ La II Js> ajLuu/j» «uL&J ^L^lj JU-SLi? < W1A ^L»JI «Understanding 
t-jljjuuj jLJ 4jju mjjJI (WVV) «Treatise of Human Nature ii__JI 

cLulusX.juJI d "iri 1 uliil \k\ j ir-i ^uJsjl «t_gj uu.ll p (j riil (^ i_UieJ)> (j o i ?V*r j .<— il j uJI 

luUSJJ yj> L$£.Ljj| J Ml'lij J Ir^l (_yjkj — I*-lL<4J<J I CLo* Li! I (juS I < ll|\ >^ V I j ~ 

(Jusjej _5-ikJ d 1 11 n't j»>uuk jusuuuiilj .djaUtl lULu/jV! ^^3 I 1 1 ulj Ijl m i" "t I Ijuk 
Sjjjcj juujuujiJ tULisj JuUJ Ijj-iSulj (jl (jul («^-J-II (jr^ ij^J» • «tuu-uLu-uVI i>I^.J 
jj isi -r a j j*s ii"itl (j I [<ijj,l i fluui "i^J ii_uii <A uajeu3 (jueu3 < LuJ ujjus- V 
VI I rtMl<*t V JiutJJ 2_j£.lj_tVI SjuUI dluluk (jTj lljLJJ. Sitii^i ujjus. Ji-b 
i I jl^'t jl i Sj j ->J I j (jjjl j_>JI (jjj-Ia (jc luJ e I La « 1 , 1 SuUI j I . — " . ..V iSjus (jc 
.«jlljJI jlusuuuu,! (^uk IuJujjlI Sj_o.jJI SuLiijJI jjj .(( lujia J>UVI jl jlu^U j! 
. jjLuSjJI lukljl I i_tLa «"' (^yU-JI i— 3jl_itil juk_j^>J * ( _ t ju/ j— iSuj_l!l ' '-"J (J-^I 
(Jiius (j-tuJ luiui i( jr JL»u3 iJlilu J-u-C cLlLsLjJI d a miaJI ' aj p La * 4 jJljlj 1 jSukj 

^uk Lus : LlII Ju_u ^j-Laj (jy^-I Lusluij w flS[ ) Ijuk (j I (j^Jlj . ' La-j uuJI jl i"i ^.Vl Ijuk 
Ijuk (juz 4jL-VI ^U-, , „". pj |j[j S^uijtil S j£LiJI LiLkc! ^ jJI (ji.i^JI ^LkjVI 

. (_ ;r l«u3 ^jus jii- jj i aj (j^. Cjjjtlj Lu La (J I JuuJI 



'k ■ <> j ml K II 'ks jaoll 6>0juii9 



(j-u SjLj-K^a «JliUlj-j-Sl I ri 1^1 $ OJ-Sj (jl jj^jtj V Sj_j_>JI i^yC jo_L«JI 

jjSj I j-gjj .3Jso.}UI jjIJsaJJ I ua j AaJj VI 4j_JjJI (jrtj|j_flj| C. i.m! • " J I 
jjLacJI (jSLa-a I jufcj i Ljj j >■ j J i^i aa i^sJLkI! Llilaj j J ir-i a ^^jfc jjLscJI 
i ri i^i j J i >i fl I .cLiill (JliLulSLolj (J-2-«Jt i_£cJ2 (j-o S^l ri" < .iVl ^j-Ij jIjJaLi t n " 

(j-u I jJsJI o j 4 (j I ^^i-C ipl » tl I ^ f J-^aj ( _ ;r lJI (j-u I jjJsJI dJJj jjjfc jIjloVI I Jl^J 

. juLsal! ^JiJI a j ie b 1 1 JljjS jjLejj V 

*Le_^uj (__JI (J-Z-*JI I flj'g JGj-J Lr^^ ' (j U" 1 1 sLijijL^JLI ajui ^a-ulji. (^ 
(_>ia-Zj jujj i_£l j»^-^ o' I ' mi frJLj i^<jJL*JI «L>.jX 

. I flj LaH a I j Sjj j'»! "j a °J~£- 0"^»" (jr-^- J^-'ii ' d ' " * ' ^ LiLjijI (_yJ.ll JLcl^jjJI 

Lu ^a£L>JI ty&^ LS^^LlJ.1 e^jL£ La I jj i ( _ y Ljtj I jjt (JaVI ( __ r ic 
(jl ji^JJ.1 (j^ d 3-^ c>^ Vjls t^JLitJI ^ .JLc (jj^-i (jl <— <^tj 

^«jjCj, J 4_j | JL_U l (j-U I J_SJ I I j Ic ' fl ifuSLj i £J L-3j)J I (j-U! Cj LL LpJ I .54-». J_! J-Z_! 

(__;] jaJLOj (j I i i aj (j^-<u V Luoj ij j •>- " m U (jJ. <j| ,JJLLa^ (j_yij (j-C 
(__TjJU>JI j<sjJ_c. 4jl_! I i S t-i i a _ i» * vl Cr^ Cr^^— 

(__ t jJI ^.jLSjU i n «i a 3l^L^a (j^. Lij Ijjjij VI ojWjIjjjiI CjjjijJ i I < 

. 4j L>j ^L j j^jj 
jUi. p 1 1, "n 

^ (j£. ^J^-ik i i-i a I Jl^U . 4j3j_«J,l d ii i .i Lfl (^ Lojv »1 i<i ajJI (jJal jjj,l 2_ajJLa 
l( _Jj<JJ 4LL3 j_uL (jJ-bVI Jj! (__JI JlaJ 4^^aL>JI <— >Vjl uiall (j-a j^lj(_a 

dJLD LS_3j jiLljJI i U jjp liU :(«ijiiJ Jljj-oJI JL>JLI ^Jl 3j U" 31^ ml 

(j_a 1 4 j « j j U (juljjjjJ (^Lb i 'a SSj_oj>JI I ylc • 'a CuS^J (__ t jJI ^ S . ..~ 1 1 ^jLaoJI 
CjJL>>j joJ ujLj ^LU_i j j 'u II L! j-_ljJ (jl iil-^j^^juJI ISLulSLiil (juljj^ Jj j 3 
tfjLjk (_>^3jj S^ o UH 3 j 'r jJull l Sc_UI aJJt C^i! (jj! (j-aj 1 1 Jijf 

LkjLia djLjalj <l_aj . tCLflj-ta (__^3 (_LiL (j I (jSLaj La JjJl>. jjL*Jij L^fl_uo jjj 
(_ y jc ; _jJaJI i_al m'i^VIj < JjJljJI ojuk jjLcJLi (jl (jl_o-VI (^ U" , „ 1 Lu| 

ijjjfcljJI I 'j ' ac (^ 43jjtil cLiuiloJ w fl-t^>JI (JL>JLI (J*C uu i_acaj, cUlsIjJI OJl^J 

. d m j i (j I JjLr i 1 11 La Ijukj 




(OuulgSJI <i.n ujJLa 



Jean Didier <.-<imi'«, ^jjju-s jU. j ^ mil <_iL^cVl L^aJjjj ,<JLc. jj 

Biologie des passion ^1 m a-VI L_^jJa_u <bLLi ^ ,Vincent 
(J-Z-*JI jjLL^a (Jj^>- Ijj ij j i " cj! t^-w^O. ^1 i"" r .iVI (^jLUI ^jUaJI j-a t_.tje. d j 

CjJLawI £-a LaLaji (j-i-JJ jL_L_»-VI (j<n } jlSo CjLta_>-^L-a (_yjkj 't_Sj " .' H 
^yic I Cr i i ni'q dia j -»-l a ^ j U i" jl j£-«J .1— il ir-i r VI ^jLlj j-Lilj 

»1 «ilr *lj-a ljjL£ JU3j t^ijjlr j-uLiL-uJIj ^jj-ciJI cLL-u^J_3 r<ukl j-a jfit i 
CjjLSLjj *Vjjk Sj_aj ( _ ;r _S (Ji-JU . SjLgllj Jj'j-^*'-" i)-* £ *-^^- c - £ *-^J- 5 <_t-^ O- 1 "" 
j^ ^jjajl IjukJ ij»j_ukj tijjj (JjJLLjj — ( _Pujlj_jJLaj («Cj^LaLlIl )) 4jl_i_> 
J)j_3e_a j^ j-Ii-^l L- J U*J Ijuk jl jJLj-j-3 iiiajl-O jj_i-L*_a jitjj La| .JLflJ jl 
^ i n j^jJI Jajl_! ^ j ' ul jl JLj J t~ II «lawj C"^ ' i^Sj i I JU$J ^Jj ' <a 11 jIjJsVI 
lLs-!L_> (Jj^jLajJ ' <l2j . Lj_xj (j-uAj ,«JLc jl 4j (_£j^>- 4-3j-*J.I 4j^_taj ( _ ;T _> 

^.ia» ,2Uj ,„ ,tt Ij^Lj d>jj-!l 5 A - "N Atl <-3l_^a ^(^A-i - WY£) 

' t* 'i K jj| ^^a ja£.jj| ^Ir j ' La 2_) 2_2jLiJI sClSjj ^ 2 a-C jLj_Lc.VI tJJ £ LjjLs.| jj 
tfuej (_gV A^uk JU_! (Jj-2j ^J-u i t«J 4jLa iAj_ukj ^J-h j3Lj JL3 

VLSLiil Jl j i uli Ijuk (jLS" i JajLS" ^1 3 j mitb 2._, ,Utl ,yCi\ jJs Jj^V juu? 

(_La_>JI ( _ ;r 3 ^J_i_a_». Ij_lj_*j IjUk j£. J-J-C JL3J .gLa-i ul IjL-Ltk J I i Lx2jj_ii L*Li_a 

i. m "v- i<t_*jlj *j j ui C' j i n'^l (_^-tJI (<(__>^aJL>>JI J 2 « II JUflJ» £ya 

J' 

Ljj I j " r I jui-Lj i(jr\-«-m j j uaJU Ijuk I ilii r tJj-Sj 

(^Slaj V CjVjl i n" J Lajlj) ^1 i niia I il 7l C JU>j i4_3j_»JLI £ya l_Li_»_a i n a 

4jL>-VI V 4 l'? ml (_yikj i(Ji»JI 4_»j_jia t^Laj^a I ui n L^jV i LgJLkLjo 

.«Lgj-ijJI JiiJI C;r Lc- jJjtJ L^jV i Lg-Lc 

dSjUI jjk (Ji-«JI (jl tfjLLaj iJajlji I iri < i n_i La ^Liia S,Ji«JI La jSLIj 

j_rkj . j a U UL3j ^ (j riil Jx.l jj3 ^ uaj- SjUv jjl I $ ir jOJc-y (.^-11 
Jj j n H I" 1 1 m Urj t 1^ (jj^i (jt^ 'U?^' i_)j_ajLa (_jLLcI VI (_^iLlj V 

JijtJI (Jj-«-a Lal .« ( _^aJL>JI (J^-«JI Jl^j» i_jLi£ 4_ujiLijiVI ,_p3jj_riil J^slSLIl 
(jrtUlaj i /jGj£Lo! I j I j "i r I p j aj (jl ^j^s-VLa 2_ibJ^>JI 2_i_3j_«i,l j> j U 1 1 
jf tiilj) :j-<i<c. j-aL\II jj-<ill (3^1 Uj-^^ (J^lP^ bjl^J (jl 'n i . iLr-ul I o (j i*C t 
(*) Paris: Odile Jacob, 1986. 
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(J ie. jkUlj . J_2__JI >_ < i n'i^ l J-i- t_gj uu 1 1 (jjii>JI (jlj t <-_jJ-=eJ j_jSLil!l 

. Sj-ILa-a 2Jj^I__ 4_LiejjLi d jlo r (_)!>-->- ,j^a _>j_j_jJ__j (J-4-CJ ' 1 a ^ ^-^3 
,4aL2l!lj J-i_->lj--.l (j o i alu imJj-- (^Lli->-l (jjSLo cU J-i-JI jj 
j«J <bV 1 I j-__ J < cis jl <_il j____> (jL-> jJailLij i j-1,1 jjJI -L-Lf. j j mij V 

Ijuk j-aj .0j uac ^ 2__-.Ll_a C__L_? ^1 j-1,1 (j_2 L-_Sjl_-J,l l_JJj VI 4jjJ (jfCj 

5L3G (jL_> jJ ^j-j^s- ' j-iLi (JitlUI -L-L-. J-y-j (_;-_.-. 2JL*-c ^^-a j^jj Jua 

(_;-_.-. £j-__->jJI (j_a j mi Jj^LlIl Ijuk t _ y fljiaJ .(j-3jj_--!l it-i i aji ( -? L2 . L.}j L!lj_o.| 
jl i ntl j_a .<LlL2JIj «tjJuuJI :2j3jjiJ,I j_a j-tc jj j-u JajlST <L>-jJo MjjJI j_u^lll 
( _ ;r JJj-j*_lII ,jj/J_>JI j^a sb JJ-^-j *(^-" O-*-*-* CjjoI -jL a 4jJlj«_jJI 4_3j_*J,I n't 

Jajl < 1 g a > j; " ml ^JJI a_uU,Vl 3 «KJI L_«JaSj) empirical intuition 

j f JLa j^-jj La ^er'ij L-uL-J (^«--a JajL-ST jl ^jk Anschauung 

^3^1 1,1 Ijuk Jj/li! ^Mil tjj>kJI o£j 

. Lyjjj i— fljUajj j-ail IjUal jj^? (j' ^ 4jLlojj <LlII jJajj (j I 

ujUJ [LL-aj-Lj-iJI phenomena] j^l^IkJI 3 » j , U a__£LiJI (jl 

.JJL^J,! j-J-C ^a-iJa^il» ( _ ;T uk SjukUaJlj . 4_JaJ l£D I 2_ijLijU i_ul j^>- j-a mJj-Aj^v 

(JjLeJ (jl (_£j :xVI (jjSLj jJs La *(_ ;r jlu «id j nj a: "II (jjjJJu^»JI j-a ,jjjJ^>J 

i ii -v d_j_La_«J j I jyyjLi. (_j-II d j" M 0^>- j—^' 2JL>. cLa-i^s^j 4_ijj_»3 

(jjj j-J^-aJ (jJI S^vLJI j-a (j-fl-JJ ( j i i i -> JI tlIljj!VU (jjkljJI I ? o /j '°\ (jl . 2_iis-L 
jSI jJI jrjj j_Lj_aJL!l j! itiJIjjVI mJJJ-^ (j-C L>OLWi 

I, i V a (jl Lifcjl_fl_a d ii j ii t-Ti i qj V iJL- mJ| ( _ t L .«j_aljIiJI)) (j^-JJ 

jl JV.i 1 ,J I jj jlj Jj-=j («J ^1 i^l .5j miI ,1,1 5_2jjJ.I intuition ^a^JI (*) 

^1 JLj^^JI jl ^ifrjJI cdlj^VI ^Jl SjL.i^U L^ll .i < " ml j !lSu L*iljj t Cjl j^^-; (j 1^- j j<n" 
j jSLaj jl JV.E" miI sej ^jl Jj-S 4jjj_.UI 4_u___>JI CjLSjjdl _-.ll 3jL__VI Jujj ___j_Sj t _j__JL>JI 

i_j_jJ_~_LI (i4_ujj-_c_JI» 4_____> 4__L__>I Lidi .^^jLiJI ^JLjlII L_£)ljjV 4_aL>. (^-^-3 c-l!lj___s_J j_4J 

■ Jk-jL-" 4 n < ulfl ^ii ^__jL__2!I (( 4_ujj_5__J l ^jJLj-Jl» ir> a 

BjLi^Ll ^JlsJI ^J__u-a a ^IjLa-'.iil j__ l_c jj___ j_l_i^_a ( L_al_4J 3 miI mi C-ciujJ 4_i_i____II aj-A 

SuKJI ut jlj>J i-JiJjJ.1 LsSj ..4_ljjj_5=_1II cjL_jjuiI -djLiUl t_gT .Uji-i L»£r 3j; ^jJI cjL_jjJ.I ^1 
JjVl (j-i SljUVI 3_4KJI s jj* .5jjj jl iiLta ^itjAnschauung ^ J^K 1^1^ ^I 3_:U.Vl 

jL__l _jl j i ii I (i^j .4JjL*_ LaJ 4_3jj_LI t ____ ..4_l__l_>JI Oj j --JI Jju 4_uVI ^1 i4jJ_*_JI -__j_*JL-3 t ______ 

-jj_;L>_i)?l cj !__»_>. j__J I (jp_ «History of Western Philosophy» -_!___. _,_a iJLill sj__»JI ^ J_-_j 
.-Jjj___0(jj_C_ j-- _j_»j Anschauung 2uK! aLt-U-T _>_ j__- intuition -_^ ___»__=j ___:l_. JUcV 
^__ jl___ -jj_J_»_iVI aj-UI jj-j-ij 4__1__ (^11 I jJ__ij .Anschauung jl j_I.L UU 4___lj j_t__ _^_l 

. [<jL_v>-j-__,1] 4_tjj^_>_i _j_jjj__-j ^_jj_>. ^1 4jj_tL>_iVI -__vi__U (J_J___X1 Jk-jLi. 4 n mi Ini 4_uj__JI _p3jj__JI 
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Jaj L£ Sj£La J j 2-j (j I La lj . L_lj>. j j j t I j « L j -a- L^ J I j * Ljj j rit I (j-u I jjJs ^jU_i 
cu_ili («S ^LLwj-LjiJI phenomena] j^l^kJI VI V Lul ajSLUI 

4_jj|j._ifcLIaJI d ri i .i Iriti ^1 (JjjJaJI j i r (jjj_jl_<j/ (Jj i_uj_,fc J-J-li l— « 

jlo 3jj Cr ^ T j£LLJ,l JlSLiVI L-luo Ljjj^ o' L°b <phenomenology 

»1 m" i ,iLi) L$-i3 4±<fcjJ,l Sj^vjjJlj SjLjuJaJI jrjjl>3 jlj>i:V LLaX: d^tJ (_,■!! 

. ( Liljj_L3 LLuj cLiJalj^.! t^J^H* U>*-A? i-S*-"-" dri 1 -^' liiltjl 

uji j i nLm I «(jLii^a (jl_<-j_i£j_j (jLi£L>.)) L&jj . nj 3j_i&lJaJl 4_j_l& (jl JojIj? (Jjj 
1 i n j Ij JS < II JLt-a ^1 (jl j a" i j 1 <i (jl—iL-i 1 <i i»j .(jLajJlj (jKJ,l 1 a frj 
4JL2 U jji Ijuk Jja^l ^^k. jf) 1 .gk^M'. jf ^jU" . ^iJI *LuiVl ^ (jta^ijj-a 

(_^| j_,iUiJ| i a&ie-a ja^JaJUj (jl aL»J a La_4 La jJ^3 t?^- "(j^Hri-^P 9 I a frj . (ilajL£ 
L^JoJ jeJ (_>jy-Ij L>^*j J>?^ ^ 3 ' *.' Ah ^.1 1 ^Luii^l ' aj (J-d-J.ll i^lj-a . I j jj ^pJ 
j«Jl_«JLi LluJls. (jl .(jLajJI j-j-C I fljul jj (^ iij|jL>.^/l i ajjje-a p 1qj " (JiULij iLiLja 
(jLvajJU (j-LjJl_5JI (jjjui &JJl) 1 ^tl > i tj . ■ ^ 

^jjj^j 1 1 ri\ lj i JajL£ d ri 1 ,X°i (_gj_ik^>. j ik-i ir (jlSLilj (jLajJI 4_i_iLo. <jl 

2_iJL> aU Ti'iW i'jjt Jj>-^>- ^ JajL^ i-aj-^f jJsj .j<ri tl lULaj! JSL! ^Li 

j j 1 k-i") (jl (jSLaJ cLL_2_a L2_jj_i^ LLl>3 (J£LI 2^ajl_2_a)) cLlLl^ (^ lillij i^j-iJsjJI 
<- < j, i(_j^aJL>JI (_LsL«JI Ji-lj» cULl^ (jjs d j j < r", d t j U (j^SLj jL^ (_gjJlj < (( I air 

(jic I (j r'<1J-flj (Jj «J jt-ltl (j^a (LlLuS) cLLulj^ (j" UU V ritl : JajL^ (Jj-riJ 

(j^_i SLrtl i<i a d jri 1 nlritl cLijj/ljjJI jj>-ljj,l j_riJJ^a J <i <_i La Ij-lTi^j .«d <j jt-itl 

. 2j<i j'ij-ijSLtl SjjiiJI t>uj i2^jjJ,I Liiia SjLi/VI (^ (_gjjij>JI j_l»i!I 
■ ^j-^t> J-i^ ^jJajj-^LlLj,! (JLSLlu^U 3lj-^-L^ j_i_iJLlII I jj»> tlajL^ Jl^I 
! jsJ L«J I (_ r a «Jii I j Ij-ls V I ji ^>-jj o^-i I ^>2J I ji ^>-j • "^"t i_a L^j (_Li«J I 
(j-u 2jjl_2^a > S » 1 (j l LU-jj i(j-<iljJI LZLaj (^ JojIj^ jLCal ^ v » ct^J 

jj-rill • 2-j jVI lLIJj (^ di I mi! (jjJI Sjjj_^aJI j»4l«JI (_)^»J il^VJ Ja_iL£ 2_ijl_2_a 

AjIjljJI (^ .Ia^.M i jjaj . 4 jj 1 nitl 4jjJiiILi La^TujLLcj (jLCilj (jLajJI LijjILa j-^-jj 

VMJLL^I p j i^jj 3 ^ 4laLdl CjLuLCaVI I jiil^l Jl^ djjjIj Vj lL-jK V 4j? 
i_3j 1 n i4_fljj_>j,l (_)j/jJlj>JI uji ril" -»J,I (ji \l 1 1 (j| 1 a j 1 1 n" lj al 1 n ' S a . 5L>alj? 
JVjlLjiVI (^ (jjj j_La ^Jljjj JiS .4_Jj^l 4_u_i^jJlII j«^al£L>. I Sjjj-UaJL (jj riri"j 
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JaLs-jII i±u_->. i^yjjj—a-jJI JL^>J.I ^J! ia SjjLSJJ tfjuk Ji-a jV iLLa L& 

j_iu?l 4JLjj_U_ij i JljljI j-4 La jjJI JajL£ £j*^e-i ,Lu, 

£f.jL_a i < I $ "i i" V 4 j j . n i II 2_jj_U_i]| i|_£j_j.1 3jL_*j . 1 <j H i m I a J£ j a Ijj^s. 

. jj-u-u\£ i iujj L£ ij_^iL^a uij slJojKJI 2_ijL2J,I 

di La- n ir^ SjJaj (^-alj (j I 1 ijlr i^lju^aJI I Jl$J ^Uiill jjJajJJ i 'n 

Lgjl . ''j J j "'H 2iJI ' " ■ ui "j j iiiJ^>- i«(j-aJL>JI J S « II JlJL» <_jLl£ 4_iL>.V 

Ij^-Lc JuVl yJI JIoj Ji*JI jL JajL? j^j .3 uaSI m 1, 1 CjL^jjisVl j^j jljjf 2_»jjf 
j-<&LLa LaJ V "i i ii a ,_£j_c.JlJ1 ajui j-u&lj_! ^j-b Jlj3j . (Jj_2JI (Jx<a_3 j£. 

«j-L&lj-JI» ojufc j I j^a <«-jCj-II ^yl^. i((j-aJL>JI J-2_«JI ^jl_j_a «a_JLLLl i i iUjJ» 

. jjaj uji JLtf.1 <L>-jjJa^ «JljJl£. (j-Liljj j^a LcLjal jS£l Vj Ujj JJLjI <■"< i uji 
'.<L_lLlILi «LilLiJI 4-ua_LalJI (j U " J J i<dJI -5j^>-J 2-ll . n <n (j I <Tt 4_*jIjJI d i V» j tl 

LULpjl <LjjL\II 4 i >i j alJI i U j"j3 . jVI «LuiiLij Lu 1 <i (j ia (JLljj V ^LilLj 

j_&a_>JI jL£ I jl La fjjz Jj-SJI j£-aj V <bl ja^-jj cluajLa i^JjlIL lj_^L_a 

(jjsljlil^ CjIjjJI <jV^ ^jW*; 1 f' ' "■' l>* Lj£La S-^J-''' 

( _ | Jx. j . «LjJL <LL&j_JI I JljI j£-aj V j_al I Jlj* j£-Jj i<L_ui_>JI 3j_j_>JL j-aj jl (j^-aj 

sjjji LjjLii <L*^>JI (jLi sdaiill o'jjt jlc *jJ,I j t ijj_luiL? <dLa Lta («-cj-II 

. gJSj UaiJI I Jufc jji La 1 _ ) iSLj (j I JjLej jj Lj| i Liai. La 

(jl (^J^/l £L3~jj_L^! j_2j '.(jLlLil ii" a (jL^vjjJal cLaj i^j^/l d uaa-j-SJiJI (_y3 
tL>.jjJi3^/l (jl»J Lao^u i«(jLCil (_yfl JijJjtA Luajlj njLajJI <LfLu <ll jcJLlII» 

cLil Jj <2 ;uLCa JijJljv dJ (J-ujJj i(jLajJI ^ SjIjJ 'U (J-"t!^ («JL»JI (j! (Jj^^/I 

d j j ll—g. i^lj-J Ij-A SLkLua^a (j£LajJ .«(jlSm ol_u_a (jLajJI ( _ ;r 3 ol_LLa V 
(jl J-uS<J SjiJaj JljuLu/I ja^jjJ (jl (jj_axjj (jjjJI (J-uJlj>J,I uliLjjSLIl »1 air 
(jSLaj ( ( _ ;r ifcLuJI IjUfc (^1 jl ^"'aVI j| j (j^-II (j-*L3 (jl (jj^> p *J[j '^i'^ 1 'U (j^-I' 
SjUI 2^l!u? JJljJ, (Jri-^^UI (jjjLuUI (3i>^ (!>*■ cL r^ Jj-2J' J'^ v > >± ci--». (jjs 

l^jjvjja ja-^-iLi i 'l i ii a" II »1 a U II liijjj^/ <jS>-4-' 1 "J^ * '*>^l (.A^^iS ■ »LiaAJI 

j! ^ dj^j^JI 3Us; tl . LLLi ,_LtJJ ajbLa j_j_c lL^K L*Tj 3_;JLCiy JjJI 

j" mij I ^ s j i,i_i ,4jjj=ji!I «G! (j-Uaj • JU^o ^1 transcendental ^JlJjjil^jljj (*) 

•k>L»».jHI] L^ia 
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(jLS!i,lj (jLajJI — (jLSLajJI juk f^yjuai^ (j ri a jj-^ 1 -* — «-^LojoSLIl »1 air 

£jLi- jJL (_gjJI — (j flJU Ijuk LgJ j-iAieJ 4_uLjj_i£ (j-uljja <lt cLLSjj i Ljt-a 
j-ukl jJaJI (jj-uj c-'l Cy*-^} ^ <j 'U I Ijuk j»l jLoj . LaLaJ ,_uj J_>JI J}'-^ 

.W liajLS J-^aiej V 4jLfl .Jail* 

iJa_jL£j j»j .uk ,j a Jii LaLu <LLguxJ j_al jjjl OJu^sjJ ^LuJsj^fl clcljup JuflJ 

^yk V (jiil S -v JjLlu (j I (j^-<u j»4J-«il (j^H 1 (j' >*J itiJJi ^ 1 <i $j *S_L_j — =»- Vj 

La 4jJj : Anschauung 3jJ>II jf 2JjL«J,I JajL^ oU-uJ UiT jf) ^jl^H a-t^Li. 
^ jJj«JI tfjuk -5^>-j (jl-^ ^3 (j^j i ntJI i-dlj-j^yU «LsLjJsLi. fjji, Vj (Ijja <> -y3j ^1-2 

^JJ 4 j i ii i ILi i (Jj ua-fl_<JI Jijj-CJ l_2u>.V ^ Laa aJ i_3j_u mJJlIIj i«4jjj_»^jJI » 
UI J>5j j! dajl£ *udaS ■ uj V .(LjJLlC. La-U'j) Lj-ifcj». L; imLa Ltbt-La 3 a , ulaJI 
jl ^ «JjjJI j-Lo <bl .Sjjjj^jJI j»>L«-II (<^J ij^c LiJl£.Luj jl j£-<u fjjji mJI 
«jok (Jjia- MjjJI La 2^jJI <l>.j j-uu (jl JjUtj jo» £l -^ c - - jL *i JL j o' J iljji£.Luj 

1 (j t a Juj-al i nj Sj (j^j i n^LSLIl j j*v nlll j£. <"<! ir-i n'il jjlj (^r-"- 0 '^JJ-^ 3 j*>^' 

Ji*JI» tiili 1ut £^_uj>1£LII jjiiUl i_i^Lu! L^iL ^pJI «jjjJI JajK LU j»ju2j .«LaLLj 
Lo ^ua 3>LLVI <l^-j yic mi j II (_UL><j (jj-s-^f JajK j»Juaj ic^-alLiJI 

jU «jlj^l (jV^j 6' ^jl" 1 " ' V Li_j| (j-^o («^.jJI (jJ-c-j .jj-uijb. «t,—^ J-£j (3^*-y 
JljJl^j LaLu «ul^. (j' 1 LljLa i<>tjjl-ill ^^i^. <LLuljS (j^j^L ,_L5j«JI 
,j£. j ^jJj J o»-^ o^- "SO-^ uu j -jSLaaJI jHij '-(j^j ' n^LSLIl j_jSLiLll sLukLa 

(j-ikl uaj V MjjJI ^jJLlII Jj— AJ.I jjk JajLii jl i^ll <> a mil <■ < i n jSu V 

La jjtSia (j_a 1 <i j i nV i3 j^j i n^LSLJI JljJlj><jj i_ijju*j ,_L>. I j^a <LjJI j^>-j_aii 
sLa^ I j Jlof J-^*j '-'J ' "II I ju^Ij .^^La-siJI ^^jJL j_u^a_i plc (jjo «LoJu3 

i Jl Jl»1I Ij-JJ-aj Lil ^J^La JJuJ Ju3 4jI JuJI f^Ss <U| {ja C»^-J-" cr^- '^Liluil 

.3_lL->. 

d J T ^ ' A J 3j Jl^>. 4_jlj>.|j_4_) ' <->J ' «a >i 1 1 4_^.j (jA^- i^-J-^-I p^g flJI LjJucjj 

jj ^ ^ ti K 2 a (J^/JlaJIj i(j^/jL_>J! ja| Jl^- " i ul (J-AJlJl ^IuU O" 1 ^) J -tSLd-jJI lLs1_4-iV 

(j^J ,_j^Llj ^Lj^- ^jLtljj LajL-o Jjii La^ Lift <(JjJij La (^j^Loj J „Lu Jl3 La ^^Lallj ^^SU (*) 

^JljtJ 4_t^L>JI (_gf] 4j_%.jJj_aj^SLll »J1jLjL_>.VI (jl . Ljjjj^o (J-ojJ 4_SLIj t Cjlj_a ^^ja_a 4_^>1_>J! (J|f -3 
. [lJlIJJ,!] Ljj-4^>- La^jla (jlSlil — jLajJI 



'k j\ j iijjl 1^)1*63 jA0JlKnnil9 



( *> (fcflljll) oL5VI LJjJLa 

,jjo 4jj^>J.I cjLujVI jXj La jjLeii jl . Lusli. LaUiil ^lLlII j reality 

Jajlj? t_lLx^ jjJI ljJ-3 < ^*-JJ_5 iCjVjJUI oj-^j (jj/ljj,! 4_j_*_»^5 d i fl" . n a CjLAjaLla 
j -jSLajJI £_a 1 <i j <i L£l j" 4_lL»JI j diLjj^l LJj S a i 'l j "i mi" i 'n i 'C i n mi jSLJ 
(j-uL* (-jLjJlI J_aKJI jOJj S "II (_L%.| (j-<a 4 j a rtil |j Ijuk (jj-S-J 1-3 • ^ J i n^LCJI 
^**^ (j^- lL-jK 4JjJLa j! Liajl ih->-^L Luj .^Tul jJiLIl *L)_i3 (jr^ j-CilajUI 

(j£-aj V ^jlll sLuii^L! jj-Lifl 4-JujaLLa £-a (J^JJ (Le_ c* .ia l(j"<l(j'^ Jc3 oj£ I jl) 

4_«j (jjSj (j I 1 n^Ldl j j*v n"ll L2-3j ^yi-jjj ((j!j-4a^>.) O^-j '"' '• I <3 'J j- J - J -"-^ 

j«jj|jSLII *IjJ_l3 JjLuJ 1 uiajl J . La 4 «1 mi (jjjj-b (j£- 1 a #-Lu j-l-iajI! 4_uK_al LaJiljs 

aljjJiji 1 <j j 3 La j<uil .«JljJ^c jjI jjj £jj^>JI (j£-aj juuusJill J_iLe-l!l Ijuk (j^a 

jjJJ Lb (_Loj -La ^JjlII jl UjL-j-cl ^Jss Uju>.| I jl . ja^L-J 1 j1sjju (j^tjj J < nIL 

j«J 2jjVI lLIIj j! I uajf L£jjfj iiiajlSL! Mjtl jJ La J£ j^s I jLjtjf Cll Lala je a 
j-a-3 K(,_yaJL>JI J-2jlII JlJu» Jajlj? i_iL£ 4 "1 j a: <j i a ljr &,\ uaj ^LaX. Ijjl i-Sj^lj 
J|j_ujji VJ-^-l -^J .4^tLa 2J| mi a 4 n 1 alall JliJ^ (jj/L-ol jjjl 4^>.L>JI (jl ^jJaljJI 
. (jj^. jJj-Ll^j ijiill Jajl£ iij|j_Laj «liJL^uiJ» i n 1 u^U 4j£LIj 1 1 jui (j^. 
jj>J JlS (jjiUIl (_>iu<J j! jjjo ^>II (jt^- ~ 5-ijL.jijl 4_^L>. p (j nl l jl 
(jl 4ILjJ| ^yi-jjj V .j m i J l j-ic. (Jj-s-l diLulj? j I CjWI L^J jTLaJjj ^s^aJI jja mJ>-s.| 
(j£. c!1ia, l U diVjLe-a 4jjij^3 (_gj mijII jahili <Ll>. jljfit 1 uli Jajl£ (j-uJJJ ^J-" 
(jl 4j (jl^ Lai ijj^s iiuJ DjLu^.1 (^ jJ,l Jls-Lj j«J Jajl^ »|j Laj .«JljJl». (JjujI 
. (^JLj.l i 1 n jji La — J Stll (_;Jjl (JjlS (J^ (j_a (jjjj-ul Sj^i. LjjL tiJLlii (jl jJl2j 

- 4_SLusVI jl - 3_3>LtJI ClVj_5_«j 1 nj<ll ClVjJ_«j ClVj-fljs j- ■ - S ~ JajLS Jj^ CiVj-UI (*) 

1_« SjLcj iTeallty ^Jti i_i_jSUI CjVj S a <_yJj^ CjVj S a iIjMj (j 1 ' b I Sj-jvlj ^ g >JI oVj S rt j 
:4jIj£ J) u'-^j Jj-4^e-*i jjl^jjl jLlf L*S^ .^al^JI d n jii-»JI SJ^iLa 4ILjf L >^i T tJj CjLu^l fft^pJ 

j j mi_i (ji JiiLS ■ ^ aj V» .(HA ^ ui^sL* . 1 ^1 iY 1 j i^ini ^ajUil jlj .4j;h;ll <G ^ ...r«j JajS 

.«La ^(jrAJ j j iAi CjLijI ^1 t ^jiiUU I ^-LiiLi Lftj^a i^jJ-^L-iil jl ^ m i -k JI ^ijtilj Jj-^-J Ji 
4_Jiili d ^U"i a [j] d_L>.jJ j ^ 1 i u i j - ^Sjj-jLja ^ji L*^ - J^ajLS (jV I jjt J^. LaLftj ^l^j Cy^jj 

^Ha ' a rt (jl J_u . J^j*.^JI ajj ia i 1 4_^LLLa ^1 t d_L>. jj jlaj I j^^ji j^IiJI i j la : "j 1 (JjLS-a ^£ id_3^_itil 

jji t»lj 1 uli Jr d j 1 u'ij-^JIj 4jJ_tL>o^l d_u^-*JI dJtUI jj 1 djj n 1 a rt j «OjVjj al_ut_aj a1_Ll^ jJ ((^I^JI» 

j»jMill .SjIj^Jlj jlill j! .Jsillj 3jU.I , JUa^MJ iJjLill ^jlc ^4 inherence ^jMill (**) 

. [(jU^lJ.1] 4S>UJI CjVai^s 




p2jlg3JI Xn ujJLa 



<d£.J iiiajL£ Llai. jJL Ll4 L*j • L$J " .'^ (_J n i->itl jj U" I Ij «*i . n a UeJjlj <L»J (jl L«£ 

•^-i^ (J^J jl sDLJl ^yi-J-ij V MjjJlj i4 a i m Inll j^JI (JJ/L-U^I £-»^J ^jU" I UJ (_jJ^S- 
i Jj t " . n a JLaJl^l ^JJ i_3Jl^j V L& I j! .V Ujj "SiajK 4_J! jc-Js 1 <i r Slc^f 
(j^ i Ijjj£ J ■ I i_ia jjo Lj| . lLuI£ L^flla- li^^a- <j^a d i j U <— al m i n Li «J La-uaJ j 
I Jui ^JjlII ( _ ;r tisLAj I jU,j i_ i_3jju jl (Jj 4 K i"i a jja» Jlju ^<sJ LjULU-a 

j£. lii^tjj Vl (j-i-jjj Uj^/ Ijlj* cjJl>. Lcjj L»£j • ( _ ;r 2jij_^LjjJ,l (JK ."iVI 

i<u>.jLi. LcjIj Ui&i ij S< II jjj^>- j-c-j '<1>^J f-' ui '(3" Ji*^ 

^jl->jl->->" L^jl j-a ja^.j-11 .A i, ,.\M 3Jj>._jJ,I lUsLa-lj-a ^ j" ~ j| 

^Jj <jJ3» iLuli-ljJi. 2_aLc 4_Lfllie£ Liajiiej i_3jj-o iJ^jJLa jj^J Jc3 Jl>. j^JI 

2LaUi]| J>U. j* y-ibUI jKaL uji'" J 1)3 V LJj^ j f jLp._$JI <_^JI jK 

1 <i(j aj .<UL>- sLajJsl j 1 (jU^»j jl Lu J a X j i n 3 iL&jjLtjj jl lil jK I jlj .^jLlIII j 
jUj 4 n , iil'g (j| lil CjJjj JiS (jlsjj-iJI Ja i uji ^^l^. 4jl>-IjJ,I ojui (jLa ij-a^l (j^J 

. Sjj i iir 2Jl_ota L^ajlj i<L»ia 2Jl_uta <i3jjtj,l 

I_jJjL>- (j5>^^ viJLlA . UcjjJsj-cj Ij-JJ^ (3^«-" ^ ^(jjC L-u-a j I JaJ i Jjjjij 4 mi"m*) JUal 

( UV • - UV Y) Bertrand Russell J^j jjljjjj ja^ia j_^jLi ^ j^-JJ Sj^JiJl *Lb 
jp_Aiiia j__L^jyj (UiV - M"0) A.N. Whitehead jl-l^jI j cjjjJ j j^Jfj 
.(UTA - Uo\) E. Husserl Jj-^ j^j-ajlj (Wo\ - \AA\)L. Wittgenstein 

(JjS I Jl>- Ij^-J-a »L>. : I Jl>. ljL>.Qaj Ijl>- Ij^-J-a »L>. LoJ-aa- j«jij5LLa (jl (_£}jLa <U Ltaj 
j«JLc. (j-ul 1 <ij i nV — 4jjJl>JI «LlaLlII '"'l au£<£ U Cjlla-i iaj jjL"j d! X" , nl ja^J ^ty (jl 
«LIoj C^>«j sU^sLiJI ^«jiljjJ (^a-Lail jLi^jVI jjj Jj^tJ ^ia I Jl^. IjLS-LLaj - jsTul jSUI 
jjj jJLu (jl (Jjill (j^La-i Jc3 i4i>.LLiII sUieJjLlIl i_3jjJaJI ^aj . oJsr-~u uX\ CjIjI ■ O-u ■ uVI 

<uljV JjLujJI ,j^a jjjSL; Lajj ^jSU il Jui> Ijj r ^ ,nlj ^!^>rf N. Bohr 

■ J'r-inll I jui (^ di! j (j^ ^-1 ir-i'^yi 

* * * 



(j-a d j 2_^x (jjJ-J <i--o l i-j 1 i 'l 1*1 V 

cLtJjl j_La cLt-uj i n->J.l cULkjs J-SljJ <-^IJJ '(j-ta iVitl 
(jSLIj .(_jjJu>JI joi«JI J^*-3 ^1 J_j-*"J iCjii. (j_Jj-3 
^4> L«-3 dll* JlIo I_LjI_? (jJa uCil\ o\S lil 

SdJsjdl ^It. u U,~,u\\ Ijuk 

i_ulj^>. (j-o (j-^-jjL»- c(_«j (jl (Jl— <Lj La i U i aji 

(jl_3jj_«_a La-gjJVjJ L«jfcljJLa k i"i"itl Ijbfc 

Jj^' s-^W^' 'f* 'j 3^ 
,2_ibjL^>JI Llj>- jJiiLI 2 i o j g t, I jjIj_JLi ^Lill 

«.ju». Lul (j^l j.SLo (jl tali i m_i (_J jJI I j (j^o 
jl_u jj^o ^-j-—** 4 ^ S **' rt J c *-tH > *-^ ^-1 VI jj taj (j-<3 
J_Laj Lul mJl jjjj^sl (jlj iJj^ljJI j^y-i^Jl S|_lj>JI 
(j " -» il i t t ^1 jj^tj ^yl^- *lj>II (j-II 

jj iSjLU (3 I * * (jJI d—Loj i,_p3j^lj 

cllLJSjlJJ,! (^Jjl ^ " S uuj i^jJI (>tJr i ,i <j^l 

I j ' " (jjSwLl (_yJ-II «JliljjJI SI ^1 JOJ l4_L^>JI 

(J LU 'Ljj-o ^ ^y? 0 <— 1 L> La lJ £ Ou 1_? ( _ ;r ll I J 



p2jlg3JI Xn ujJLa 



Ljf ( j^>j^s>\ ^2jI j.j 03^' 6? j^-y o' t->" ' "j t5 jJI I j 6-° ' -^^1 
^LuVI Lol . Ijuk Lij>2J 4j_L2j>JI 2j M-^Jl luplj i*L_Ju^l ojuk pl*j L*_ i _aj > . 
LiiLv^ilj i_jljjLkJL> (jjisjVl LLj£>£ jLal jLa ( L^J^SLiU 

d_«jj id_uLajl«i,lj 

JjJal ,jSL! h^jjSJI d "h o its I d! Ijuk J£ (jl pl*j if^-u^Vk^ ^Lhj pJLc «JiiLojlj 

i_jVL2J,Ij t_J»SL!t (jLfljiaJ d ii j u» 1 La mJJJ" (j-^Jj 1 1 J.-LJ*. i_3jj_*-o djl Ijjuje^o 

dj| J_u ulaa-jj La ^LAsj ^^-^ <J^' ' ' (jx. i_jj_^»ul (jl Jj^/ 

OjJls. «LiieJjLj dJLvj-a JS-a-J pl«-ll (_yfl o r ^jsdi J 1 ajj <4jI .cCLi^jkl dj Liiajl 
^3 p j ud djl p j flJI i_J-*-3 ij_jSLilII d < j jU (jj 1 c J-fjLj 'l-Ij i(J_«_iILi 
MjjJI ^ I tali iVIj 1 ""'H j -> ■ j SJU d^vauJI dlli ijjli Lfllu uo d j < 1 b J 2u?jj>. 
£jju3 (j-a (j 1 -»- 0 (J^ O* 1 ^-^-^ eP - ^ (j-uijjlll <iuJ^x 1 2 * J S 1 . 1 d_JI i_)j_ciil 

Juk * duJajijuLa 3 Jl>.j (j_a 2ul mia djta£ (JlLauJ L*_a w p I ♦ II 

Lo lil ■ p j a 1 1 j»Lol LaLaj 2 (i U" 1 .1 a (j-UIjjill udJj (jl uaJI jj-^JLa .udLuk (j5^ 
(JjJLll *j 'a ■ a . 4_^_ljji^>LSLI I d 'a ■ ulaJI (jju_*j jl mJjLkJI J* «Jl (jjj_*-i luj_JI Lijiij 
.(J^lj Jjal 4-au^flJ Lo (jl Ijj iju^lj ju^l Li£jL*>s ClijLus I o K djl 
liijjjl JuJs (j-a 2_cjj_<fm (_gjK mi 1 1 liilj Llcl «1 ml ^\ ^jJtVZu La Ij_lj^j 

i3ju-oL»J.I cjLuJsLjJI jl Sj_^sL»J.I «L^uulJI ^jLiA p^iVi (j£. (jjjuajij (jjjJI 

i—aSjJLI Ijuk . I fl« a (Jj^aljjJI m3_i^'»o (^ 1 t-ij 1 n j"tl (j^ Mjl ^»uj ^<sJj 

Jjua_a ,j_a lj_ji^^IL^I juk Laj ijJiljJLlJ MjJupJ La^a Ij_lIl^ j_t^l juk La <L-aJ 
,J_»u_a <Lj| : JU^JtuJI (^LiiuJ.1 ^) i a It jl (jr^ 1 n V "II JLJu^MJ £jljj 

Juk (j_a l^au_ul j-^aV1 (JjlI (Jj 

My3 j J iVI Ijuk i— fl-ua-i (jl (Jj t "1 m U (j-a ^ a 1 ulal! 2 j 1 j 1^ "tl ^ V| jjVI 

I u 1 1, -wj . cGl j t mi* (^ d jlr Liij_»j Lu? JJuJ V dJV iSjijJ-iLA <— il a K 
Juli ijuSLij Jj uo? (^3 djjlo LiJlIcI MjjJI pJLtil ^LSlill JlnuJI LiJuiS LijJ 

.a_c£. Cj\ uli d A , ,.t A 1 1 ^jLj^o d_«^o dooj-^-ilj ii-dj "1 mi U (jjt>Jt j»j-uj-il 

(JLjj VI uiILuk (j-uJ 1 ^ JJJ 1 all 1 JjjjciLI c-AjJeuC (jl-Ltls tLaJ j^aljJI (_ilfl pja uo 
.p^rilt I JjJl». LSjjJa ^Juuj (j I : Ijuk (jjs J-o-jj Jo-tj 



6..0 Vn,o 



I Jia-I jj£L! i^j-tijj-l 4£. j a , ii a OijK mi" II j ^1 (^-ajJ (jjJI i^'ll di I jj^sl 
(_JJ_>iJ Cis. 

jjj-al 1 « h-> - i4j| j (jia-UI u£ £> J^>-J ''-«J (j^ <J^ (J^J Vi' .«LLoiLUI ^«JIj£. 

^1 Jj-0J CjLiLL^ 1 j^0 i |jui (j^. ^Ir^l flJ l_4J l_uSLII J^S-jjJ . Lull-IJ ~i i illj LjJ-J^ 

4jj£. mJjjj^jJI (jJaJUI ^-j— <-u I J .JJJJ J I (jJJ^ (.yJJ "t'LjK O-^J tj" 1 " 1 mi i t" 3 CjLL"£ 
j_i>.T L*iljj iCjLlj^sIjjJI JljJljjj jjfc Laliaj J-^>-T JjjLj>tj CjIJlj>.I 

i^Lal^ Luli V^l S" i nl 4 1 S" i n a oLu^sLjJI Cia, i -lo I . jjal jJb L^iajjj ^^IlII Jaj-tiJI 
(j I I ^ o * (Jj i^ijr La miI jj i aJI Juu ^aJ ti^>. idiLs^Ltll 4_*-£aJL>. SljLoa 

Lij| ^«uiLjj^j ^ jJI llIIIjI i Ijuk I jjiijalj ^ jJI (_ibSLII ^jt (jjj_u^ . mjI 

. Lb^aLta j^jj Jean Cavailles 4_J_i3K (jL>. Jliaf ^ jjj^-Tj 

i4j j i n (II SjjJij Vjl i<:Ljj_LiII jl -i ija-a mJj-jSUI uliL^LfljVI OjJls. 

— cU^sLi. d A , ajj — j^j j LgJ lLuI£ j-la-i (j^-II p iIjVaJLa ( _^aj&fl «JlijLc I JuSj 

LLuLLj_a» pu-uL j»j i-uaJUj '^1 al_<i/ L_ua_£ I ajLc (jjSLj -sLSL i_£j-ll p U II dJJi 

pJLc 4_«_LjJaJI (j^-jl >^ j»Lc j j j <") j-a^l J-^lj cS^'j i« jolit j£JI 

i-lIljJ^VLI SijLa J-;i-C. (jj£) jl^-JJ '(jl^-a (J^ Sj-iJaL». <JU 1 a j m (j^a ^-j iir-i a 
(jjt>JI JijJ^>. ,j-a Ljjj^jtj ^lj (_gjJI jai-«JI ja-ljljSLJI l£_LI£L_a .(_,((! -»J I 
^llLa : I taa- (^r^l (jjSj JlS 4_ujiLiji^I 4 j(i i uiaJI |^jLJ,l jnn (jl (j-aj ti-dj "i mi U 
(j! 4 U ii" La ,_L£ '.LcJjLieJ tljLiKJI .4_lL«JI ij^^a-aJUI l( _LijLj|j ja^-iil 4_iLiLaJI 
jjjjJa I gJj-LJ La ^.il i^'nj i(:Li_<i5LI JjLiJ.1 j flhU L^_l13J (jr^ (J*-*^» 

^dlj M.tl (^1 ^ Lklj_u, V djl j i>iLjJI .SjjjJ.1 Sjljj^jJI <_ il i^^lJlJI 

i4_a T ^3J I gjLa» -^J (jl (_L>I (j-a iU<i'^ (j-uJ i*l_jj_i_ill j<ujiLix j^Lu^l ^^i^. SjjLSJt 
L^J jJaJjj L^c j i,-M ( _ ;T SLI ,Jj iSjjLLII jj ik-i <tl joi^. j-a^l (jL£ La^ 

. I Jufc lllL l'r-lLjJI (JiCJS (J^CJ 4jjJI f-fjy^J 1 1 j LC 

:t_jL»SLII (j^s (jjLjJI *>j-JI I j-* <j^I j MiLml Lj_j>-jl jJa ojilj jKj I 

«Ij_<j/ i4_ajl_c. 4_ul j p I < tl 4jjj J< -v tl j^-«-ll j* Lj-C j 2JL>J ie 
Jj I— i 1 1 <_Jl3 ^ « 3j 2 J a La-&LiK i^CLiljSLIl LLuLSLui ai Bj—i^sLm <— i I j i'r^LjJI 
4 ' '^^j c tla j U A. jjC Liajlj » ^j->3l j^pa jitll JutLo i_3j_*_u m^ J-11) wJJ ' a ^ 

(jjjuk jl_LUl Uli I Mil SjL>JI 4_j fl I ..lAtl Sj_LJ>JI (JK 1*1 I J "l Mil (_3j_<j/ 

. joljljSJI Ljv jJj a" i ii il j I <— il j i>iLjJI f.\ jjj/ lt j-\ aUH 
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£j_ij3_a-a t^yJk cLuI (jitl £lL>.j_«JLI ,_p3j^l Ji <j <i 't LuLs iljuk J< li'i jlj 

l^f j! *i£Jt J a o "H JuA^t^JI Ijuk >_J U" I fl><t i<_jLjSJ! <j_a j_ljs.V| *>^>JI 
(jj itLukljJI (J^Liiil J n < jj (■? j" ' " a (jr^- ^J-*-M cLioAa JuJjfcLj SJjLt-a 
4£j_a jl i Luk ,j t-i i 1, 1 (j^o duilLj — d 'v 'v ria i-jiLaLll jyJSjjj I gj a ^Jl^ej 

SjjIjJI J-^*-^>- J^JtJ ll>' ( j » .' 'J • ij^n j-iJsjJI juk Lai? i <A i n i n V "i 1 1 j 3Jaj rLUJU 
. I jjk (j-a £j* uaidl, I ^lj-a jJiSui La-g-a < CjjJLiiJI Ijuk ,j^a (JliLaLcJ (_ T 1^ 

j iViLjjJIj (jt-i j»a-k- — \ (jSl-i-j (jVI J< t 'i (j^^-j ^ 

* ^ Uua ~ r ^jjj^^J 

ta *<tl Ijuk J j a (iLjj—ijjJI ^1 Ljj_Ju1 JlJLI . Lkjjlaj (j-ujj-jSLI I (j^i^-j-il 
t<i U II I j a_u<ajj aJ—iu ,j-a CjI j ijal jj II (_^Jjj i« (J 'v j i n^LSLil» [«Jj(JI I j fl uojj 
<— il i ii "w (ji^SLj I afi a i I j<j < ii^>l_? jU i uji (jU i a (j^SLj Ijuk ( _ T kj ,(( L$JJ '^H» 
)) t<u-ul («ujIjSLII (iLjj_i£ (jr^ 1 i3^' ' I jSL* cHirH (J^LflJ^I 

jJljij . LgJ 4u-Li_«JI ri j jU'itl ,j-a t«->>JI jJ_«JI (j^a js-C.j-11 " ( L$JJ lr ^^ 

Ls-jjJaj J-"^l L u jfcjv J-«-><-i (_^LI ijj^li. uU l_Ll LiJ^La I rijiir^i" OjSLj (jl Ijuk 
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j^La ( _ ;r Lc j-^j-i Ijla (j^o Vjjj itUoj^Sj 

(j I « " ^j^l S^SLaJ I . ,_3 1 1 .i La Ll^jLlo cj^Lj 



d j frl a IjjI i"iih jtj <^l— J ^LjjJ-! »— » i S j j U"i 

: LaJb t __ p _I j . t " i gj J ir-nill I jjt (*) 

Abrege d'historie des i^j 3 > « =*X\ i,l stjVl 

Jean j A i) 1 «j c! j Sj .mathematiquesl700-1900 

.(Paris: Herman,1978) Odl«- Dieudonne 
Jean Van j A;l I Ujl_c! ^1 a_JL^>Vl oVLiil i-cj-^s^oj 

■■^j .Heijenoort 

From Frege to Godel, a Source Book in Mathematical 
Logic, 1879-1931 (Cambridge, Mass.: Harvard University 
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(ouulgSJI Xn ujJLa 



«i I 4_aJjL_c.5 j, j U j-j j 'lSjj i 1 1 JL>J,I (^i-c Bj. U j i nJJ 2JjLk 

(j_a LiJ Lj I j <_J UHj 3j._a LiJ, I e jufc (J-^J * ^ L*-* -4 a^»o J i u JLC I jJs 
Lg_i_3 S J I jjk V 4,i a ~-- i_J UH-jj i 4j I jj_^aJs j J-^-a-J I J-J I J-C ' ta j j Jij Jj>. I 
^lll j\a_ajj| AjL^j.j (^IjJ (^H* liiljj .i-cJjuiJI j-Al M, I i_jL_Lj^>.V 
i_3a_<-u ,jjiJI_>JI 4-lj_3 ^Jl I i «i I i nj *lj_c.l .j.£LaJI jaJLc a j jJJLjj 
^j^. i^JJLll J-i-T (j,-!} 4j>._jjJ*I I Jl& jja Cjj.jl T uk jL-u J-2J . ja-<^».3eJ 4_i i ^ ii i 
Jj—^-S ^.a 4_j_^.jJtl i_jL_aJ£L]| (j? - 4jL_CJ.JI £y» *erA> ~ ^ L^Lh 

(J^e-J J L_g j I J— « l_S J— * LU ^- ' T ' " * I »J « tiajJ I »J « 5, t-> n 1 1 1 » 

. « 4.J». L>. j. J I » j « J..*.2J,lj « S J ■ a < t I » L^JLa-a 
Z 'j 2 a U dJiiiJI oJUkj 4cj_LlLi i a!iS[ t lj (j i i .i U (Jl i ui iVl Ijuk (JlLo 

joJ .jjJaiil I a ifrj— u G I i j ^ L)' *JJJ uiaJlj JjV a j i nJu>JI (Jli^Lju-a-i! L 

mi! (j_a (JJL*J1 4j -Sj^*_i La £_a VI (J^oLaLLi V 4jI /&£.jjf I * ;tlaj i " ^La_UI 
t ^ j jj u^ll ^ SJaJLa (^La_U1 ^jj-saj (jl ^J Jj uaJ I (jL^ J-3J 4_tJeJa^u L^JiSJ 4j^jJa1j 

. Lj j-ua LSjaJLg 

(jJ^ (^Lu !>UI .LliL-UaLjjJI ^ (^Lu >UI 4_L«jkLi (jitlj 4j-iLL!l SjiLill j 
(__h0 Jua-lj I J-ifcJ .4j3J_!l 4-«JLi LliVLaj g < »1 S "1 1 .1L1 i(jlSLa 

IjJaLLa IjJ^ (3 U i 1, 1 (j^o >_J t-i"_ij i ( __ r 5JaiI,l jJjLuJI d 1 1 . 1 7 T Lj jajjkLiil L-uu^ol 

.jjJaUI ^ 

jLu e^jLiT L«-Ll^v .31 .„"iVI <.St i II 2_iJLiJI 3 o g U 5j£LiII Lo! 

.43li (jjjJ—ilSV (jiLuLaj j 1,1 <Vl ^ij_«Jjl jat Vj! J-_j-Jtj (jl 

j^pajILij Luj 4jjILo 4JLiiL>. 4_LjjjjLjJ1 J_»3 ^cJ .(jlojij-ill ^jLj '**' ' "lj 

cA aJ i 'i U j taJu 4_jLj I ,j-o Vj-JJ 1 1 g-J jsi-oj a I JlSLa 3j.ll <-« 1 1 ^jl 

(jjs i_al i'i^" t ,iVl (Jya-~i i n"i nUii'^ 4,lc r ue-a (JjLajv Ljji {^le. — I o (j u K — CjL_jJj JjJIj 

jl — 4 7 u-uLi]| Liia-il <_jjul3 i^^^LliiJI joJLkJI <J1jLl«j>.jJLI dJJj JllLolj (^Ijj-ui!! 
.1J_$J (jl (jSLaJ,! (j^o i-jLij . jJaljJt I (j I aSLj (jLii (__hJ1 — 4-Jaj "i aXI a j ii j ii ->J1 



6ujgjiaJI uLuobjJI 

<— ll gLijj 3j o i>> a »1 jl i4_«a j^Jua j_j-CJ 3jua-~i i ii a <— 1 1 j <i r <— 1 1 j i>iLjJ1 

Jj-^aJI (j ii a ^ i. m mi j J-ab) ^1 2_jvL^>JI (^jG ^LuJajVl ojuk ,2_ji>.b 

JjLuijVI mJ| K— 1 1 i>> gLuJl (j-a j^ijjl d_fl_l^5_JJ ^(j ri_) (j^l ^rj Ik-iI MjjJI 

j_lLj (jl^ i<Ljjju^> 4jjLZ_a 4Jtlau*-! j J i n J (_£ jJI jjU'tl Ijuk.} 

3j_3jj <Lij ua> JL3 4jLa < j-J j^J *lj-i- (j-C j. A i ii j (jl (j_a i_ajL>J,l 

LaLaT ^ua . «ilj^i. (j^l j A i n j jala ui frju'l iJr l\ Lis. ij-CjG «Ls-jjll ^jLUJI 

Juso (j I Ljjj_c. jj-lj jua j i I cj! j i'k-iLjJI (Ji-I j LgJ j ua-a- V 3juju>. 

(Jj ijJaLjJI (Jl . A iVI jjjij^j (j^Lj La JUljI l5 J J ' "* H <Ls._a-iJI Ijuk 

(Jj> j "tl Ijuk <_lL5_cl (j^SJ .jJaljJI £-a I J, Je_j m a IjjLjol q ii i njj <Lj I 
j se i sLcj-ajua I j i ■■ aj sLjj-j-ill dijus-j La (jLc.j_<-u iCjI_j_l^LjJI 

^njljjUI s L3_l^j a_ujUsiI! relativistic 4j» : , nJJI 5 jj taUlj .3 j j mmII 
LgJx » I i < " i n VI . .. i s jjj , ^ 11 cj| j i>>L^JI 'Lj-IjI Ij^?"' (jh* o ^ * .' j 

(_£juM t_>j*jiJI I jujJ I j j i .i aj jJuj 4HjJ| (ijj^ V . 4 t _n U 1 1 (jrulj^ <ic.Lij^> ( _ ;r a 
«tule Ijuk Ijj ii^f tiL a? MjjJI 0 A mlill < ri mi< II i_xjj }Li <S_i£L! m SuJI 

. £u}JLlII £-aj3CJ 

uaJ I L j i a r CjLj_l^Lj juk S U Lcbjus. £_a_L^a_a (j^^J <_a_au-u 
i<S_Li3 CjIj i^ii^ ^ej j\ 4-3_ia.5 (Jju-oLsj (J_uL>.| ( _ ;r a £_a-3jj| j»Jjj Lu-uJ .oj-ik 
.Sj_JoLiJI Lkjukl mi a <__>ia-*j s |j_c.V «uia-se Ia jJLLaJI «ju-u L_! (j^*-^ (j' 
JLjj». t_liju-o £LSj^.1s ( _ ;r 3 sG^LaGj jl-j>J (J-^^^W (J2-*UJ i_3ijuji La ^juLaJ 
La LaLaj LSj. t" i n a i2_SjkLAJI IjjJ! i-jju^s 3jL>.|j 2u>J, jjjj jjui 

. Luji Lui I j Ljukjj>. <J I j» j 
- ^A£A) G. Frege «t—ij^-a t-jjJjjj—i: (j! ^ aUu uJLLk (j^iuJ 

^ (jlaJLll *L_lj>.|j ijL4j«_iJ JLg^jJI ^jl uaja Jju (^jJI (j^iV i^ill juk M^YO 

I 3^-L.JL jjrA, II (jl^J . Ijuk L j^VL 

Ij^tj <jiiIji>iLjjJI ^ua (^Lj >UI ^LtVI Lctj LajJLc i j mi r j_u,Ll!l 

SjL)!-! 2_ajLSII (j-a jju3 tiJLuk (jLi> < La-jJo .^LaVl fjJl LajLa I j » S, 'J 




(OuulgSJI 'f* n m I g 



(j J ' 1 1 (j-uLlll ,jjs lili j ^-^L». ' JU_>j*-lII ^j^Luljs 4jjjj.-UaJI 

^^3 j_j_ljL£j (j-a JSLI j-J^/l SjLjjlj CjLal i nVI (^^Lc ^oSL>JI <_<J uaj 

L£ I il ' L I <!>*■ ^ I 'i s Jj-^j 6' u * .' '-' 1 J^°J •<J-* J ? - j' *^ 

lJlL>o £-a Sj-u/Lj-o J^oLuiJI ^1 ^LL*j (jj LuSLt .j<uj!jSLII >Ljj_i£ («-$3 2JjLx_a 

.(Uli - U^o) G. Boole Jj_> 

Jal j S r nl : jlilj-jj j»^L>.| ,j-a JUs-lj (jjii ->o tJJ £ (Jj-jJ (j ' u-Uj-ll jLjoVI (JiLa-i 

*lj^>.V 1 l^-jlg <Jj-*J (j^ill JLclj_SJI ,j-a 4_LaL£jLa <Lcj-4J*_a £-a i<_|JL*C. 

S j I j «1 U d j < n _Mj.il 0jl£Lsl ^JJL^-J d La-j 1 oJJ £ ^!JT £ *-2j_>-LaJ ^ j S La i 1 1 oLtLa-aJl 

oUK ^ Ijuki^L « j-a^f» a^J! 
oL£ |jj La jj_2j (jt L-»Sb y j U'< m,j 

J ua a j i<_j_iJI 4jjI — 2 — a j| « — »_lJI q\ iJj-J I j— .j — « — 3-^/1 

> jjtill Ijuk .3 Sj'g.s cuLLjjij <_J U'n ^jJI comprehension jj <^"tl 
(jSLflj jjjuc .(j-uLaJI j-ajJ M 4iiUlj ij uu 1 1 j^l*j>J H 4jjUI jj^>-j (_p3^1iij 

(jl (Jj iitL) «(jj-jLa j ui j II (J£» (Jj-a dUj uu d j uaa S jj^_ij j_j_j_*_lll 

.M aUJI ^ SLUiialo H 3_LUI 

jLi/l (__;jiJlj u S La * 1 1 JajIjJJ LjJ^ijvjj I La-j 1 uJ lj-aj ' 1 iaj 1 (Jj-i (_p3j.ILflj 

B S_la i^JLl* (jK I jj i J LILI Jj j . ,, (^JLc Jj-aL» ^ j uo^j 4_JJ 

(j-a F cLla J Jjjj/ I j<uk j « ui (jjj Li I 
j-i^sLLkJI cLS^ (jt-^J iF # B (j-aja-UI 1 . 'j utaJ I (jLusL^cJ LjjjJI Jijjji^/I 

U a La ' L 1 (JjJ-JI (JjJ tlijLa-a £Lajj.lajj . F j B (j-l lu a II Li]£ ^a <^j"i 1^1 L I 

tjjjjSLi Jij_uj| ^c-Aj. ♦ mi jjjjLjI CjLjI _jJ . ^0 ->J1 j->3jj «Ljtll j I ui \ ^lxl\ 

L-flLua 'N I) JjjJ I S-lLo F+B I j~ L; 1 o j Bj F (j-CJLll I jL>ul ^ « i u3 tuLa 



&_jjgjiaJI uLuobjJI 

t_y^\ «j!» J) I «j~ i hVI 3lj)l (jC i ri 1" -ej lojufc «jl» ^ (i U i 1 1 £-4->>JI S 1 _S I (j I Jj-ij 
I g-liol La-il (Jj-J £-*^=J (j^j roJ i« I a-ifc^l £ <j-"t!-!_9 'liili jl I jufc» jJiLu 

S*^ Jevons 

»1 «ilr Ltj < ui j i u! 2_j>-L^. 2_j_JjJ (J_jj L^j JLS ,_jj_j-l Sj^La tiJLukj 
2JLal_ii cul S a ^Jl 3_^*.L^>JI V? <<_aju_gJI cut Uv? I ^ ■< t l( jIa_UI 
(_gj^o V ^pJI) 2-i jLUI <iA!l ^ «juLliJI i>jLa> i^ju>.I .universal sets 
o-* l£>^I 2-l^UI ( '**' ) (0) j a Jjj L^-JI (j_,^-Lc L ^ 

jaJL^» - *i U» " a_LlLiia 2^^. lup Co <lJI j j jJI universe r<sJL«JI 
Lu£Uj - LijT 4_JI jl m, 1,1 «Denkbereich 2_uU.VLi /\ discourse JL2J.I 

I" i n j Ijuk -^'jj-ll (j-c. Cjjl-cjj Lul (^jlsj.ILal . JLLa-i "j g-taJL I Ijuk 
. »1 i .i illj (JL>.j.JI ,j-a (jr^>-jj.jll <-ia i Laj^c <jrvj>- J3-'-'• ' fJ)<S" £ *-^L= > -^l 

oLs^JI j? ^1 jjVI (^£1! i^l jj^M 2jLs jLilcl LiiSLaj LdJj) jl*jj 

jju«_ij i ju>.Ij cJsj ( _ ;r a <JiiL>._jj j)ju«jj n_gj)U>.| ^Ijj iJilLuk $<s_i^ ■ **' j —■ " < 

. (jUl*_aj (J-ujJ JUg-C jLLa C^-j-ill ( _ ;r 3 J)j^>-j_a jjk LaJi) JU>.|j i"-t3j ^Ijjl 
I (j ir-iM ir-i <_Ll»JLI 4iiUI «Li-b (jLa juj (j-aj i<_i£La^a <JLZ-a jaJlj^. ujufc 
* ( _ ;r ji (JjS i JJJlscj (jl jj U i 1, 1 t_JLLajjj .2JL-*. ljU>- 3 A I" ^e-a (jjSu i .i 

IjujJ Jjj (Jii-aj .SJLaLfaJI 2_ul3-jJ.I <tiill jl oj^^SJL I JLZJ.I faJLc ^jj <j^>-1 

. 1 j-jsjl L « r«J L»J I » 
(j! J^j ii>^a . LUsj! tijL5a jjjuv ^ negation (^-iill 1 in^j (j^-*^ '■^J 

j^L^ jL j^-S ^ La 

j^>.! (j_jSLj ial ^ « ,„ (jLa l(JJJ l_L!l J£ ^ 1 SlaLill 4l^JI oJ,L£ I il JLUI 

d i o 1 'n ~ a j n (jLvojl ^ ,j^a 2jjSm B 4JLUI (jj^Jj idjLi!! oJUk j^aLk 

«logical sum 0 st~;ll j_oj>JI J^>L^» ^1 J-i^Jj i>i>»-! - 1 I iiL^! o-^ 3jjJSJ.I SliJI (*) 
eLid tjru J 1^1 't <tL2_iij. ^ ^4 «-L>^-! 'disjunctive set a Au*H\ SjUJI L^f ^ » 

(JjJj V (j-Gj-S ^-^>- 0^ C J '* 'O J .'^ 3jL>.l^ L*_a Lo^jCft^. jj-^ (°A>^ Lr^ 'U^-^J-*- 1 ^' 

L»f(either ..or ) « j! . ..!_*)» JjJUL j . «j ^jJI ,± j_^jJL ^n-^ jJ.1 cj! Inll (jru ^j-UI 

Ji^> riil IjLtj».! i , '(Or) «j!» 3ljVL 4k ^jlll (+) j-«jJL! "LjJI J nll 

d_)Li^ ^^j_3l ^jJI ^Jt jj^ji_L>. ■ (J Jj (i uji ui 'iVI ^^iUI ' a II (JjlJiA t (J Jj (i ui II 

^aj-c :^-lj) J^j j^JLUjJJ ^_«-^>JI jjJI 5_j uaJ L JjJ-jij iilj-^-1 ^A"li ^L*JI «^aJL^JI 3 " 1 1, 1 » 
. [(jU^-^lil] (^V- .«j^UHI , jLjjVl njj^jJI jt-.ll,! .f>LJ 

. [(jU^.^lJ.1] djjiii^ill iUiJI Lijf u n , 11* lili JJ (**) 




p2jlg3JI Xn ujJLa 



LkjLa-a tltjslj £yC SJsjLi «j S i"il lLsIj (i i .1» d j i>> titi (jl (jVj ' 1 "ilill 

(«jJLZul (j-uJ lUIj (i ( .1») 3_j_uea-SJI tfj-ifc ^^^j.B dJLill ^1 lUIj <i r n (jl 

iB ^1 ( _ ;r «JlIi V (_^lJlj (1 (j-o) j-i^Li^. (_y^£- Sj^_H^=»JL 1 B' d-!Li!l j<uJ_Sj (_JjL<jiJ 
B'cLj_i!l ^1 J^J jwojjj iB' dJLAjM ^1 ( _ ;r ^Ijj lUIj <i i .1 (jl ,jx. ^Li^a-Sl I juiij 

.1 - B>jJL, 

LgJjLu j<u-J O-aljLo !ajj>. LajJJ lSAP "^-^-1 <Lx_iJ3ji,l 2 j ii U it,l 4jj_^ojJI 
cLa_^3J JLcljJL j»jSL*^o (— i+ <• i 0 i 1 ) jj-ojJI (JjLu n_Jj^>.| 3jl j «j . 2_jLulj 
(j 2 uJ I ) (j-GlaJI ^1 £j^>.jJL> . LgJ 2 SjI U ^ c. i uji Lg_cSL!j ij^>JI J^cljja (JjLaj 
j±£ J±\ J£ ^Jl 3 , uJJ b W B»F = F «B LyjJ <(^U)M) j 

J^) F*F = F 1_ Uaji LujJ (jSLI ii i"i liuJJLl (j m <->Jl (j-o (jl mj) (_,(j fl 

^jkj <C.S. Pierce ^ j_u jJjl uuj A. De Morgan (jl_c.jj_^ jlju 
Jjij" i mU (JLl>-^ SjjJ,I i_^SL!l I ^ /q Lxj 1(3^** 'U (j^ (jr^ (*>f!l Sjj».^ 

^jLjo j-jLi 5x.l_u.aj — ^ o 1 n_i _;jJI j La * 1 1 t 1 "j'ijJl ^— — iil _JJ_ Jju (_yjLj 

J__JLi --jij-»^) logical implication U 7,U;{\ fjj-UI jl ^_>j :3-y-" 

c_iL_ lil b (jj-vl 4_u___ a Lo cu___3 (j o 1 >i iJ^jj 3-—^ (_-3 .(_nj-i!jjJI J— c 
tjSUj >b a__,L__U SjIaLUI B 5___1 (__a 3;^ _a- a a 2__>L___ SjJ_L_,l A 4__JI 
. A»B = A «aj.mi» Lp-MUi^l 

4jjJ_jj J) U i 1, 1 (j^-i (JtHJ — 3 '-Aj' (j "J ' "-^ _v° (J_JJ _JL<j__. 1 Ll L jS La ija_.l 
— c_L_II JijJ_w (__3 4_i__jL__U jjs LaLiJ *jJ,l 3 ^ *'.' ^ .CjL__JI 

(_£j_ __J 1 11 Ij 

LI____JI {y> ^] t a_u_>.j_a La 4_1_ L«_b i .IU"n (j^s («uLjJI 

. JL-il joJLc (jjSj Sjj 

( j_|___| j_4 ^Ij 1 uli ( j_. t_!_3cjVI_l JjJI ^(3— 3 * " _r^l d-— 'l 111 .' — jl J i'^LjjJI 

Principia MathematicaLS^U_ul_a Lj__U jj <_jI___ (j^ (jj; j j<H (jj!j_>JI 

5_iJ L^jli JL>- j>-a>II ( ^HL>~" L^l j>^>" c^-'- 1 ^ 'J— — — « ^l^Lit (^ Ljj-ilf La^ (*) 

4_c.Li_i^> 3ftlj-S 4 j m ^UI ^_3jj-j>JI t^mj Lr 1 -^ LjtLtJ-aj^ LlajLa tj^Uj . ^iflj m a 




&_jjgjiaJI uLuobjJI 

(j! Bourbaki ^Lij^j J^a-fl 

Jj t "i i h_i L-4JJJ ' lXju cL^e-L^I jJI <L_iL>.yi j fll ^13 joJ a- jt ir-itl Jl-JI 

(j <ij(i-»Jl LiLoj^o (jl 1 1 m 2j j_lc. ,3t-i 'U (j^. oLjj^i lS^' lU-^' u! 

jj-ojJLi ( _^aL>JI jol«JI Ijuk i fl-ua-j (_^SLIj . l_«-o U i "i 1, 1 j cLL_*SLII I fl'jJJ uoj 

excluded jJ.1 liJLiJI j_D_«J.I .U ..i^JI f j , * (^-u- 0 *ur" l£ 
I o (jt j— ojj (jljjLa^Lo (jlj-aj tiJLljk 2bl JlJI ^ '•**•' ojj-i^j ^ middle 

Principia» 5 jWOUI S_il!L «cj! .^Lpi Jj-^f» i o ,„l c_jL^SUI Iju» ^ .i J-^j JlW (*) 

djju^l ^jd! tl 3^1 i m (jiJ t «Mathematica 
jjLo jyjLJtiJLjj oljJL^u <_dJj> Principles of Mathematic «cjLl^LjjJI 

^yJI CIiLj-UsLjjJ! _1j £jjSiX tjrt . .i Itill (jjjL^oVl J^>=-J SJl-ijv 4_4Jvjj 4_j_!j_*JI ^1 ^-jJ (^JlJI t_iLl(SJl 
V| Cj-m-J 1_4j_ijjL! «dje-JI 4_tislj^JI i " ' I a k'* a n iAjjaa CjLa jJLa 5j jj^-uaJI ^jIj-U! \ cu ui\ 

. jZX\] LijLij \ ^ ( Y * * * j ."> »ii>*II 

cjLscjVI j^rJJ JjLSlJI <Jr-^i9 '(3^** ^ L7^) O^^' ^J-^ Li^^ «Luiij j-A JajjjJI .iljt.Ll.-ul jl (_fijL>- |j_ua (**) 

3jl_LJtJI <A1 jSj f Vj f) 3jL_iJI tLL^a ijljL-aljej V tjjj. ^yl^. ^Ijj1>J \ ijsi l-cLoJIj 




p2jlg3JI Kn ml9 



(jSLI (jlj_aj Lo-ifc Jj i,j_j.5Ji£. I uni l_L& Jl>.I_jJIj j liir-itl (jl (j-o j ii t "i 1 1 jjk jc^j 
:i_ijlJL!l j_usl_>JI ulijLCo J>-<y . Jaia I o (j j i n aj (j^lj-aj SliLa (j^Lilaj (jlj_aj 
i I Jlj-*j jj V (_^o.J . ' f 1 jUf I i-Sjjjij (1 1 0 ) Jls-IjJIj j ijir-itl (j iUr I 

JaJia (j 1 -"' Odj-^J L)'j l j-°>" 4-ufcLo i_ajj_»ILi i U ii a (jj o "i (j a Lul (jVI (_Laj Lt£..5 

(jlj . (j^ij J j o I_ij_<jiL>. dAI l aj Lul i Uj i ii j "i 11 Jj j i .i (jlsj-j-iil 

j ii uaJlj JLsJjJI JiLo j^ojJI ,jjjje3 >_tC j" i uJ Sj^li cU IjLjJL>u Lujjj/Lv 

j<Oj . L^Lo jLij! <jj>iej j' ' bits <^Li-u j<u-uLi S-aj^^l 2_uLuJI ^La/VI Mjf) 

<_jj_<-uL>JI Sj_£lj ^ i <i ii MJ . iil"V o J-$->JI jtieJu lii-iJe-J i jjUjjijj IjJ 

3JT tiil jiJ <_jj-<jiL»JI (J^J - *^ W-" 1 (J^ j*^"" 1 "J j-lLo <Jjl Jl>.j ^1 

. ljL>. 3j_u£ (jjSj Lsjjj — Sjjjiit-o Sj^li 4jlui LgJ SjJjLitA 

:J-La . JL.-.I jJI j j " ■ aJI t> a^ jJI ,j-a SjjiJLI jIjLC^M ,j-a 3 1 1 n 1 1 n 2_j5t_LjjJI 

4J>L yL^^.^I^I (1000,111, 1, 0, 110, 101, 100, 11, 10) 

Lijj.-_.L_-. (___. j^-La-U j»Laj>U ^-J-S-II £j_4--»-U (j3-~J liilj^j i«L-__a 

(j-C. j— (jl (jjj—ajJI (jJJL_-> ^ la ' ol^J LLt SL aj . 0JJJL) 1 j ifrl i" a ((^_j->L___ll ) 

ol j I i c *lj__»-l ijjIjjj Ja S j (J_lIL<u 4jI_1^ :jL£La^/l 3 1 j 'C mi" 

. t4_ul i n"*- j d j 2 la ' o 

(J^ I j'" ^ i j i (j^/ ^ j 'a I C lj 0 (j-(_4_3j_JI i A / s* Oul_^ lil ( _ ; ^Lj>.j 

' C? G b 3e rt ^j^jj**' ' " ^ tjr^" -'l J « ^ Lj^J t d Mi^j-La i. . t nl_U1 t j^£Lu_o i. . i utl\ IJl^J 
I (j 'f i n_i (jl i-;-^^?^ I '^J J-^^'j ' Ui-»- 3 ^ (jr* I <j ^ i'-i_i L«jkjLj>.| 

iLaUj j- i S L a T i- U IJljv S-Ljj/Lla 4_«JJI ojufc JiLo .jijjjj^l (jj}_ajj| SJVjj 

Sjj_j^o j^lC iIjIj—uji^j (jjs Ll!Lx>. £L».jJaj La (jjJ (Jha^>«J SjJj ni\\ I ^"i alj-^a (j^ 

binary digit ^jL£J1 ^ >Jl (*) 

. [tjLa^j-Ul] ^yjLlilJI ^J-U ^j^UoVl JjLSJJ ~j-a 4jjj^_La 4_^K «bit Cjjj» Jlj 




&_jjgjiaJI uLuobjJI 

d o (j j a j i r-M La (jl_Cj_<j/ S I 7l~ i 1 1 cLiJJI ojuk JlLa 'L^s.Lj ,j^a (jSL! . j_^aj_L! 
Luia«J jrJJ» j uuS LLp.1 «-i- 1 ^^ t_3jjj/ 

(jj Lul VI .<_ij_ljLxU 4 j 1 »Lm^l dil S nll Sj>tij (jj^j 1 11 Jj^l Llajui 

1 (jlt-il— ujJ ^y> (4£.J-!I u^£- - L^j^ 1 JjJ 1 (j t 1 b j l Jjl\ JjU'i 1,1 J-J-^>- Cjljlai. 
2jLiiI «LljjiJljs. (JIjJ V 'cJj-^*' ^jW*; 1 W^' j' '«-JJ-i-uL^JI JjLu-a *ljj - 2_jj_iiL!aJI 
La 1 'j j ,"i Jiuu Jj-ljVI j t i'itl CjI jj »1 1 nill a_la j! . 1 $\<K ."i" (_u uaj <tj| (j,-^»- 

2 j 1 nilL ^Ir Lu mi (j i V LjjiSJ - «jia j I 1 Lili j Ijj 1 aj - LuJI 2 j . nilL 
( _ ;T 1^- lJ^-p (jl .«2_la» 2 <iK 2_^Li. «Ktl ^L^-a * $ jj V (^-lll 2JVI ^1 

mJ| jjj 2jjJiiII 1 (j <lU'l (j I I jui ^ i t a 1 j^till J^cl jJa 2JVI /<jl*jj (j^-cl "1 1 11 a 
(jl c_(J*J jLuaJL>.L iJaLil^O CiVVj jl ijj^-u Jljs. (_Llj-4J ^1 jl i ( _ T j-*J,l ^1 «jLiil 

2_^k;U formal language * 2jjj^aJI 2JiiII Lbj-^U. 

3jL^-J i * II ' j a . LUtUt-a 'jj-i 3j_£l jJI dll JL^-J ,j-a 3jL^-J 

CjLa^L*JI SjLj>.j Lii-ilj ILall SjL^-jj ILaJI »1 a u/j SjLj>.jj ij_»^>Ll*JI 

(j aSLj LjjiI La (3^11 1 1 ' a j I (_£_^>.| cjIjl>.j tiJLui J-^jj jlsj . Ljl lia-SJI Sjl>.jj 

«j-^LbtJI )) S. * " ->o L^JJ ' a ^ ^ ^ * M ^ j iXaJ ^J^- 1 La 

i_3a_*_u^ i Jl^l^J j^jus (J\aj&^}\ i flj-ii/i ^1 t j^_a^J| ( j-a «djL 4xj_4^_« 
(j «1 i <-i "m (_3a^-u .^JJ. .. C, b, a :Sj j < i k^i <_3j_^-Lj « LLLu La (j^S» I ij J II j-a>j 
2j^IL>J,l 4iiJI d j «i i n" t sUJa^Liij lj-aj diLlaJI »1 «i i uLi sU^aLiJI 3j^l jJI 3jL3-j 

jLjl^ jj* L«^) E i_aj^>JL L^jJI j-a_>j cr^' j-* «j-^sLjiJI)) Sjl>.j 

(jSLaj ^ ' (cjLLUI ^1 j_aj_lJ [(JjjjLCJI —] Sj_o£UI <_3jj^>JI ^JLa-" i qj ti^ui 

jaji»JlJ L^aJLja-" i aj i_3jjjiJ '(ciw j-d-*^^ I S jt-i 1 jl) «LLaLufu 

JLclj_SJL ujLii.1 (jj^-ls (j-C (_gl t3 A o r £LSj^_Laj oLcaJI 2_jj_!aj i_jj_t^L><JI 

. L^JjIjGj 2^i]LiJ,l j>ajJI JjLl! 2^sj>UI 

4jL1^ 0^ J 1 ^ 1 5 *J 'K' (*) 

^u-tiLi d_3j^jtil t 5j_LLSUI (_aj^_>JL) «lIAJI j-^j-la . L1& ^j_us^iJI ^ -l^j 4jj_iL>u^l 4jLjSJI cjLJT ^jSJ 

. . . s.LSlj ^>-T j^j ^Lj j I ... |^tj t_A jj^a^JLi »1 VI (jy-Jjj J 'l jj^a^JLi CjLliJI 

j—a j t_$f tJT ic 3*^" 1 '*C*3tJ 4_j_al_ajl 4JL_<-u_4 jj_ajJI ,jf J-Aj i_kJJJ,l 4JU3 La ^j-^>-^ 




p2jlg3JI Xn ujJLa 



d n j, n ->J1 ojufcj iE (j-a <l_i£.j_ill diLLill «:Lu (^ d_JLJI SoiajJI (Jia-l) 

(_JjLlJlJ I jufcj Ijlrl U 

IjJij . <( <— i I \ ritl »1 o i ii I» 3j_£lji «j-^sLlkJI» 3j_£lji (JliLoi^e-a jj^ti 

t d i n flj g ii 1 1 JlLaJ J_*j joJ dJLLiJI « j_i^5 Ll«J I » kJIij-lJu Sj^ljJI SJls.j (jl 

'6jj ^»Li>II I a j " 1 "-' singletons «Sjij <i i a j-^sLLc» c.t j i^I (j^M 

j-ifc Jij ii i 1, 1 L&j ir^ ir dia ^1 j_aj_l! ijjliil Jj j i ii ( _ T i^.{a} Sjj ir^tl t_<j£3j 

(jjSLls ^pJI a_i£.j^II diLlill JSJ {a,b} »1 o i ..I Jj^tj t d i ..ii 'i (JIjiiLij . a 

ij-i^sLlkJI cLjj^Lj 4_u2j_aJI diLLil! joj ^(jjj—^a-a) (jJ; ir (j^a I ia SJljvIjJI 

j' 

• Lgjli E tLlill I j y*» 1_4J < E (j^o d_i£.j_iij| diLlill J-J-a^*- ^ a i n" (_t^>- ' 
dfLiUl jl itlc.jLi!l dJLiJI '.CliLlill cl o ml (j n i'n I o ml a i (jl (JjiaS^I 

. (JcJ j^ujjJ (_y3 0) 0 j_aj_!L SjiLc Lj-JI j-ajJJ ij ii-iLutJl ,j-a d_JL>JI 
(j^) ijr Jb < ]g 2 a jj-oj c *-*Jj' Oi} - *-^ 1 f' J * * a U - J La}L*J I *jJ^li SJls-j La I 

.7^ ^ (LLLuLa 

4_La-iiaILa ^^^^luj V i(_^-!l ( _ ;r «lLij :d_uVI di aKIL diLsiLiJI oJUfc (jc j«*itl 

(jl (j-uil a g A i_^SLi JiiUl (Jfj-^ (ji^- .(jJljlIl (jLi 2 i o tWta j_uL 1(jr a 

dlill (j a i>i L>-jJ_La a j ii^ UJI (jljb I il La cL»j^5 jLjIo-Li i^iiitl ojbk 

(jjjjelb j I j^p- i— ijjjiL>JI divjj i-Sj 1 11 fl iiiiljl^ j^a^/l (jL^ lil .A Si a 1 11 U 

iJiiLij a g A >_ uSLj 1 .1 djLa VJj .« Ll C* 2JI» Sj^j ^ a g A j>o>II j-jL2 

lil 1 B A Sjj 1 n 1 1 ojufc i_<j£Sj iA dlill (^ dia i >i"i a B cLlill (jl (Jjij 

(jl <_Jo_<-uL>J! ^jU" 1 11 j i(_£jj>.| Sj^a .A (^1 LUajI ^^-aluJ B (^ j i^ ir J£ (jL^ 

La^)B9A jfB^A 

j^lll lIjLjLjjJLi 2_2LljJ,I trjLJsIjJLaVI La : J» I , „ ~j j^a ^jLSJI (j! ^ic 

^jt i_jlj_j>JI S La jL-j-aJij <_jj_u/L>JI » j tali ■ uj 

, Lufc I j .^.al i'. £jj LU£L!) jjLuj tL»jj_3 Lg-JU 'roj i_y-^^ w J J ' ^ ^ (jJaJLd! d j i iiLvu^/I 
(jLa itiilj ,j^. j ta ll I ' uajj V 1 U S 3 2_2_j_2_>JI a j i_3j_1ju Lajl 

ij^^jj d i 1 uLLa 3lj| Jj^Tc^a La_)|j i^LuJI 4_ tL v « J I j i uLml (j-^ l_bo-t-uL>. 

.(^j^a (_LlL«-! (_LaLdl <_jLl«JIj i j La * 1 1 1 4-uaJL>JI djj^ajjl d a i n II 

l'" 



&_jjgjiaJI uLuobjJI 

drUJ (jl (J-oLj LuLa dJJi £-aj itlLa-aj 'L^-fij C ^J^' CiLajl»il illJj jJujj Lajj 
(jjj (j-o ilUii't jj-aj ^ U 1 nl (j^l S-ojL^il jo_ukLai! <j£. j j j «"11 j<uj 1 fl-L$ 

(jSLaj 1 ?n $ (JL5I.I Ijuk ^ (Jjj (jl LLcSUjj .(j 'o <jjjJL>- (JtH-*^ lS' aJ^g-l ' " a 
^LlLseJ ijc_ajj ^ <it-i ia ^jki"i 3jc_i^3 Lx2K-$1a (j I 3 j t 'n Ljj 4jjJii! 

(_f Jlj>.I «-J^Lb »1 o ml «j— i^sLc-kJI» (ja£) (jl (j-S-4J .(3 j m a JiJj^-so LfcLu(_a 
(j-o 4j| i^JlJUI 3j£L! LSj>-3 d_u_«^a 4_uC.j_3 ctla JS-aJ (jl (jSLaJa iCjl_«-ol_>JI 

CjLjoUjt^a (^yjfc 4jX.j-il1 cllfUlj t^Laj 3jj?ejIo jLaJ j-jl^LulII (ja£j (jl (jLSLa-s 4 j 1 gJI 

dilj i^>LjjJU ^ 1 j U C)l o i uli (j-aj .(^y-Lcl Juj^o (_gj*i i n a (^yJ! (j^M S J * ) i_j3au_u 
cLla-Ibe.a »1 ji'il £-aj 4_uajJL>. »1 j i"il £-a Sljl 1 nU ijr^- (J-^^JUJ (jl (^r^c LgJjJlS 

JaiJI (jLii Ijl La <UL>. LaLa-i (_gjl 1 u ~j 1 taa- (j-a *j-^>- (j£. tiuJL>JLa JaJi.3 
(Jj^>-j (jjJcjaj-?^/ 1 (Jj-^>- (J5-a i(j^ j <i j <i (j^ I j -v o 3 (Jj-aJ (_jj-!l JaiJI (J5-«J 
jL£ njLSLal J>J=-a (jcSLj (jl JJlJU V lL^JI (jLii lil La 2JLvj iLlu! ^ <^jL£-J 
iLa JJi£. ,j£. tiujLj>JI JuX. iLiiajI .iU-%. ,j^a d <t-iq jl ej^>- AB (jl :J[ajij 

ojukj . L%uSi <-3j-*j V n (jSU-a jji^. (_jl j I 8 jjljlII ojSLj (j I (jSUj AjLa 

£-a Lj-J ,_UaL«lj <_3a_»_u (^jjJI cGjx. 1 j U aj <JliVI a «" 1 nl 2_jJJlju 2Js jJI "t^-J 

(j£.j i(o_lL>. <L»jj_»^5 jl) S j S Ljjl (jJ-C La »1 j i"il (j£. <J1ijJlj>J1 (j^o Vjo 
L^jLj ^yjj^/l 1 LuaJ LljLa 11 1-> S " a 4jSLa-a jl aJLaJL%-a Lujjl ^^ic (Jju>.| »1 1 i"i I 

J*^abstract 5j>^*-a L>iLi (jj^Vlj l(JJ /lj^>JLi i^jj-a a^jLal j concrete Amr 

. jJI 4 t 1 n (j^a jjj>. ^L*beJ LjjLa iLuIi^l (j^a (j^JC jiJI (j-Jjui (j-U (jj^jJillj 
.«diHill »Lq-<-u^)> 4_n-uJJL) (J!tXL I Jufc f^JJ j-uaLi^wj «4_j_ujC 

(^jJl Jj-^>JLl J^>Jlj iCiljJI ^1 ^Ij-^Lj j-3 1 u nill Jl=»JI 4_iLLUI ^j^ju miJ (*) 




p2jlg3JI Xn ujJLa 



cLbj-jtlu ^J-iijj a t_3j^>JI 1j— o_j jLlitj — j_j_>JI f_yjs (JL2j Jl3 L»ii <((X 

j!) a = 2 (j! u ^ U i 1 1 (jLfkj-JI ct^ ^ Jl ?*J t"''- 5 .;-^' j-^LUI» 3j_s.j 
d j (Jj^sj jjj-Lc J(j i .1 11 (jjs ui^i i " (Llusjij— a j-j>.| a = 2 (jL^ lil 
i-JUtj (2 jjuJI) 1 • j-ajJ! ^ 3 U j ZuX\ «3-uj-*JI j-^Li^l» ^js S j_£l jJI 

.a j<u-uVI (jjjej '—'tP* '«SJjjc^o ju^ailotf^ SjiiljJI 

(j-u CiUa^Lc (j^. j j j « "U C jl (E JiL/s n_)LajL«JI V* . ..1 L ciajl (jSUj 

j|ji£.! (j^a aiaJ j-o>i P Cul£ I jl tjjibJI Jlji.1 •<^ J '-^ j! j-i^Lk. 

6 E P cL_j_Lsa_aJ1 Jjj-_i-a ^ya 4jg j i * S Je-j-1 (jl l_u^_*_uL>J ^j*** 1 j a i«L_Lj>.j)j 
'U <-Hj I o j U" - I LaX j (j-Sua-i <-i^>- ((jrl_j' *|>^*"l ' "_' O^'j— 

,jSUj V a (E P 3 „U Stl j| <Y ^^L": 3o ,,in\\ JjUs 1 JJulII (jf <j^o jcj-J 
. tLj-SLual C)LajU<n ajVI Jjj-j La i j t ill Ijuk I g-3J ,j^a j-' a lili 

La ^jfl ri a j Sjij^>J,l cU-iiaJUI (j ri a : Lcuk (j-l o (j a (j-laj (jri a (jVI j»J_2j i— 3j i n lj 

. 'metalanguage ajjutJI 3JLJJI jl a_iUI *ljj 

<L_j_tiaJiJI c ^_ u _ tT j| jj_a p ^ d i ijJLliJLI Jjj t n <4juuu& [a_j^tj] <Lu_j^j 

JjVl j-ajJI (j^ Cr'! UjAW 'A 3_Lij| (^Jl ^ a ~ n a j ual*]| (j? SL G A 

JJLso (jJ-JI jl SjjJc-a ij_^>Ll»JI »1 «i i .il sLajlS ^1 (j' S- 1 ^ (^) 

j<ujjI (J3^J (jl A j-aj-llj 'A 4j_iUI 

jIjj (jLi? I j} i3JLii]| j<u-ulj j_^ajj«JI jaujil (j^j j ,jt^"i L^jLa G S_a^Lj«JI ^1 

CjLa^l »Jlj jj—ajJI £yi JUJ_»JI JU>.j_J . ^ 'i < a I j (j' jj-^J-^ f ^~ *~ ^ 

I j LjuLjj (jj-^ 4 J ' i'L-La sLaj^-Laj I (jU jj t^-t^EJ CjLj_l^Lj^JI (_Jju>.VI 

JUs»j clil 'j Alt d j 1 .iL^-u^l a^jj hitl . ((j i t a CjI j ajjj_»^5 4 j jl) i-;r l«-a 
■ ^y" S ' a jJsLSj (_yic (Jj-J (_^J-JI « (J^-a 'l5LH**^' CiL ajA_»JI liilj ,j_a I 1 a » J 
(jO^JjLlJL! (_L^>Vl ^ Jj_! La^jJI J^lj J-3j) LaukjL-»ol ^ic JjG» S_a>L«JI J 
(_gjj| jjcJJI Lcjj (jj^ ))(J-au>J I » ajLi£ ja£L>Ji (_^J-JI J_clj_SJI (jl • (+ J 0 

,(aeB) fi (aeA « B) ^ Lj>Jtj a_j- t ,MI J-4-jJI *j-a> i^j-^-I 
Aa^iJI <J\ u ^r,s a j. ,^;ttl (jK lil (I r, ;l i) ^juLi ^Ij ((aeA) 

" S 1 1 (jOLk jjLsLSj (^1 (j-a-Ti-LJ (jjl sLjLa iB <_j_iJI (^1 (j i " 'JJ 

■ 



&_jjgjiaJI CiLuaUjJI 

CjLs^J._*JI ojuk J^-a 4 k-w^-LI (jjj^-ls O-^ g " '"' 1 "-^ o' J— "<-J-II I i i'*» <ijj 

(J-4^>- Jl-a-JJJ . Luk L^J (_L^e— a V 4_Z_j_<L>JI ojui iCjLLill jjlJ 

tj ~u^.^ it_jjjjiL>JI ^Jl j i uli L Lj^-iJ 3 "j' 1 " c-* Laj-ajaj Sjljjlc 

(as A « C)) : Jl—ILI J j i r ,i ^ic . I a "mLi£ ^ ^ ^JiJI (jjaj V L& (jl 
sb j** c ami ((aeA) .(aeB) fi 

^\ a j i n i ILi «lsjsLi^ 3jL-c (jj^ o' (j^y 2JU^>JI oju* ,^£L1 n_gjju V 

^aljJI (jjSLj LkJLjJLsoj j^till JLclj-SJ Lli2J^_!ijj (j^tjj .C 3.5Jlj*-a La 

a j j -j i(cjULa (j^. cjjLjaJij 2_»J <UU>JI ajui t _ ;r 3 La 2_»J LiSj—c jLa 

JlS (JJ^-J ' cJ^* 1 ' JJ^i ' a jj-aj . Ajjj^us \ q Ac I L I i>> S j IjJs I (3^-<U 4_iil I 

. JIJJL». JLLa «JLc I ■ eaj I LiS^C 
4_Li_*_a Jlcl^JiJ Lfl-Lia d u » a j^_ajj 3jij.j*_a LLia_3 4_)Lji q\ 

^ «l m" (jj-tl Lj._uj» J I Lg-Cj_ii.l Sljl_j_a i. 1 1 L LgJijjLLa {jZ-^ 2Jl_<ji_a ( _ ;r ik 

j? 3 o K) S^La 0 <^A1\ «cadavers exquis SJjLUI (j^LlsJI» 

OJ- 5 (j-* <t-SjLvu.il CjI «i K II ^1 I «i r .il j-i-l j^irni i Aj liaj i L-*jj (3jL-C 
o -»JI ij'jl-J ^L*L*.j_a i_<2i-£jj J-*"^ (jr^iV r"i jaJ 'L-*l>i o' 

't-* I Lj-^-lj ' L^-*-! 3 " j' ' " ' 'LjJ-*- 0 2.JLa^>- 4j Lj-il I jj-yj . I j-v&j 

( _ :r 3 I (j I jj | <L-3 IA miI I (jJiJJ I J-LaJ I » : ^J. -j_a (jj-C-J (j ^ ' 1? *'* a 

.(_£j.-£.Lii (JjjLll sdjLa (jj^ O^H 5 "^' O^-*^ Cr^ L$-Jl VI jLLa^l 
i>jl-^J «Lajlj (jLnioLijJ (jlj_aL»jJLI (jLLajJI)) :(Ji-a sLLa^>. t_ijJij.J (jl^^lj 
iJliljj—fl-LI JJl-C (Jlj_lj>.l jaJ jj (^J-^- i4jL»JL1 (JjJLl^ JLaJLj».! sLSjj.IaJI 
j I ijuu ^Jji—a LuJlJ (jjiji (^Jj i<_»J LjJlJ (j I ^.j se i^i . Lgj «i niJLI 

• 3^ u<aJLJ jLl»^ 

(j^. CLiJLjtj_jJ 2-jJj^I Luj-^/La. (jL£ ij-a^' Sj'jJ 

jaJ tLiill oJUk (jl VI . Lji-u 2^j_j_itil «JliL^^Ltll O^-J ^Lj^J J-^ a '-' £ - 

Sj^li <Jlil Jljvj j-a^l <— J Ujj ' JajlIj . Sjj^c^o I 'l '^a jjj <"U ,2>Sj 
^jjJI d < 1 1. jj^j cLiill OJLA . 4 j i iiL-uVI <l_ii!l J a i"i"i J-"/jl Sjajtjv <l_ijj «L^sLl^I 

a-.j^_j| 

,(4iiLJI 3JLL11 (^11 4 . , nilLi) 
jjj jl^j .delightful corpses «iJaLHI ^liJI» ,^iu ^ ; cadavers exquis ,«111 Iju» (*) 




(OuulgSJI <i.n ujJLa 



lil (JlaJJ SLcJl^o «cUjLcUI (j^oLL^JI» 4j_«J (jj-C-i (jl (jSL^J hIjLsj^I jJiii 
jJi^La <ls\ ji'^LjjJI »1 air cLjjl! Lol .4_p.ji,l (_La^>JI jnt j CjjjSLlt (jl CjJl^cj j«J 
S 3 jJI (jc o |jj JLkJJ (j^-^lj 2jLij >-J-£l jj^J <_aj_^j 

SSjjjj^jJI (J^Lll^LjjJI ^ J^ 1 - 1 -^' L« (jSL! itruth Jj^^aJI :2-Lj-«^' 
(jjSLj (j! '.(jLtLOitA (jLiJL*. tiJLui ,a£ A 3 u^Ml JLUI J n.» jl^-LiI 

(jjSLj jl i^l «_3 (_jj_<j/1_>JI 3j_-?li Ijij^vj^o A dJLiiJIj a j iK-i i <tl (j-a (_£l 

(jjj ,j-a <Un'<>\ »1 o . ,.t J>J=-a ((j^'ji ^ j') J'ji ^ (U-*M-^ j!) I i?ijt Lul>jL3.f 

Ijl La Jjjn-a (j_a J3 S gej * (jl 4_IL>J1 * ijj-uLstl! (jSLa-ij .(j-ut_x (jj o i «a a 

4-j u^Sj I OuL-? I jl La JJ-2j j<U (j-aj 'A tllLaJI jj^LlC (j-U (JjtAJLl Ijljjvj-a a (jL_? 

j!) 2 stl Jj-l^ (jic- j" ( .iVl (jSUj 2_uLi!l 2JL>JI ^ .S-iiLl? SJajLi-a 

.(_p3j_i!l Jj j ( ii (_ T i^. 1 1— i n ^ L^jsjLi^s (_p3j_lflj (jl jl i(jlj^ La ^1" i" t iil (j^a (L^jjliC 
. jLilcVI (j-a ljj}-a jjr" i n" 3 iuHII La! iSj^/Lva SJLv (j-Ij^l 2JUJI 

axiomatic( C;r ^jj_i) (^-CuLaj j ,„<! j_^la 2-^<--u ^-l^LjjJI (j J Ir^ltl (jil 
(JLc -^l •3« .Vjf SjIjlJI ^ La! .-.IjU-l 2_>j! cu JajJI j j , „j method 

(j^a Lcvj_ZI/ La.i? idcj^Sj Ljl ijaJDI oJUfcj . Ljjpcj d aji 1 u Ljl (jj_\ jjLlII (JLSJ,I 
( 5/ 1 G 1 = ) u-jU^L-CJ i(. . lulllJLa ij— l^sLlc) »1 j i"il JlLaJ j_o-aj (j-a i(Jj-3 

propositional calculus LL^a_^J1 <_il m->. (jl .(... ,n <u) ^L-lL^j 

ij^clj_2J| ajjt .jjJaJj.1 JlX.Ij.2J I < j* d a jl 1 uli Ljl i'n (j-u Jajjj (jl_i »j a U 

(JIJjJI . 3Jj<3 1 1 1 1 (_jjjj/LtiI I o j U" (j^-aj I a » 1 «oj (jr'J' liJJLlI Ij^ii-? 2JjL«i,l 

i...(jLi? ljl» 1= i«,jj»_J)> K(jl)) i«J)) CjL_lL«_«JI (JjLlli d J ri J i? ,jX. (jjjl ui^l (^ 

Sj^lj SJls-j (^ 2jj|jjJ,lj) Ljjitj cLa-jT i^-itl Ljl <>><itl (jl (J^>Jlj <((...(jla 

(_,a mj ijj^-j^ 2-°Lj_jJ (jSLal jali ia,b,c i_a_jj^>JLi (jVI LkLlaj^. Iil («Ljl_Ua2JI» 
a» SjjJl^jJI LjI i>i c W (jj-^j (j! (ii>i-! Sj_l?l j 3jl^.j ^ (jj^ti) logic J^U \\\ 

3jL^>.j ( _ ;r 3 I liajl (jj^jej lm I gJLa (J-?a iIJlSLaj i«b (jl— 3 iil (jl— 1? Iil» i«t)j 

LiLUilll» 

(jjl j ud LlCJ n-jjjj/Lti! (jJaiil tiJp «.Ijb ^Lijj V JL3 (_jjJI i^jLSJI 2->l,^lj 
(_Laj>JI J 1 aj d_uLj Sj^a lilljij ' I J '.'J LjJ-^- 0 fj 1 a L) ' (j^-* -1 ^l- 5 (jlalll (j' 

.jjLuj dJb^a o!j_i (_j jJI t;r <jiLui^l 

■ 



'tLjjgjiaJI uLuobjJI 

Laj? pl'ij nll o^L^i • LjL^J! Cy* 3 m?v°i J£J «truth values jj^l 
3 S t"H 2JLL2JI 2_lLl«JI Ll S1I .«jJ^aJI tLa-ija» j<u-oVI c^>j jJI 
Jlaj (j>^.f Ll i><^ tiJLL&j .(SJa^La L^jf ^ - {1,2,3}» <<3e »}Lia) 

5lii_a) 3jj^*_a jajjil_fl_a ( _ ;T lc. J <i "i i"i" OijL£ I jl 4-j^L>. .3.5 JljejO j-j-C. 2Jj_Lo ^ 

jjij .V «Jjl^s 2_»jS ^u-oK» V! L$jaju^> 3^jS jLilcl (j£-»u Vj i(«3eA» 

jJl^cjj LjjI 4_JLLa_La CjLJu_c j j » Laj £L>»jLcJI d j i a 2 II jjjuua sjj 

. 1 1 aj 1 4£jL^3 ojSj «aj b» tU^jJLI 4j ^11 (jLa itLajL-ob j a 1 a 2 M 
Sj»^>.j ((_>"j j j ' "j>^ »J l -» x 1»-*-^-** >— *J»I) »j»-ic. I _j SJ I (j^o ^_5-iJI l»J-»* jJLs-jI 

d dLi g cU£L»i-4 J 1 *^ 4j$S»JU i uli d ufuJ L-a ijJLufc (jj t " 3 la * U » 

«d o t nL>. ^JJ ' a ) L^Jl^e ua jjj-_»ajj UI ,>» Stl j y\j l _^a ^J_c jL_j_ILj>.1 

(j^o (>GJjI j^»J»j i-ajjji >5Ho . I ril 1 ,1 ,J»Jj-^Li I tjjlr j»jSL>dl 1 «axioms ijiiLj^jJlJI)) 

- then n^jl^ lil - if ] ajjVl ^l^AJI dj>IiiJ ^ uuJI <j^L^j»jlJI 

«If A^B and B <= C , then A <= C»j « If a e A and B, then a g B» 

t-Sjj-u (^^juJI) (j^LjjLojj 1 .1^1 j^UI IJjl^I »Lo1jlII Sj^LilIl ^Jlz. ^jLiill 3j»£.m 

llii >*j) »H!jJJ^I»^e-^J LLij_,j,L>. ^yiljj ^Llu Li£.Jij 3jj-»-s («-"J '-^j 

•IjjJaJLl JL2J.I jeJLc JjJtjjj (SJLaiil SJiill j (—ijJLo^Li ^n" -»o 2_j_c.5ij al jl Jj-a^». 

jjLuj j-*-u1j Jis- «UI (^j^s-l ^.uLljJsLjj SjjJaj jl) i^ll diLlAlI 

tfjai jn< t . 1 (jlj ^eJ j I Lijj-^aJ 1 jSL^J,l Ll i<i Sll Jiuu L4J j—ua^a. V jl t- i"iI 

."i (jla-UI -J»-c.1jja i^LiILjj -3»- 1 "*>H <,l tH° (Ji«j iiHiLj-^j^iLjil ijL*_»i^l 

. [(jU^-jHI] Sj.^SII ^ «false ijjlS» j! «trae jjL^») («S^JI jIj^I truth values Jjj^JI LUjS (*) 




(OuulgSJI 'f* n m I g 



jJjH^aJI cL_c_^3 (jlj iLjl_Ua_2JI ,j^o d_ilj_a LaVT jJjJ Ljl iri 7i\\ <— il i .1 -w (jl Luj 
"^M (j!-3 i<t-4JjL3 N i>i 3 3^*-^° ("y- 3 (j-° J ' C^^i *JjJlj>. Ljl i>i <it 

ir-i"ia Sjj uaj LjcjjJj (iIjLl^jJjJI (j-o (_£l) (j-o Jj^^'-y <_3j_<-u 

ojufc (jja- "1 1 iMj i_3jJl_a jjfc La «JllLukj-jIJ OJUfc (j-<_l >Ju>tjj .«theOrem 4_ufcj_j_a)> 
3!>LUVI 41^3 i_)lj j^-c. iSjjJi^. i£>a-l Ljl usik \ l'<~i\\ Jl^-JJ L-Lu '^J O I n"tl 

(j-o J; ii t "1 1 1 LuSLajj .2Ja.jLj-3 L < _ i -a^ > . L$jLa dJJj .cCLjJl LgJ d j o i»l V jl 

3 J-uaJI Ji-u (^IJI SLLIII . 3 ^ U ; 1 1 cIiUsLlIL-uVI 51, ^1 jjallb L^sju^j 

( Jj lJ ^ j J| ri<l,,n ^jJI jl i.iU Ijuk JiLo •SjjijjJ.I ^1 (^SLjjLajj m$V| cU-lIo (j-a 

.proof LiL* jj ^ o i 
jJLJI ^JljjjcjJI olj" i ii o >_ i j i n_i (jSLuLajj 1 ii^M 't I 1 U Lo LJLc. 

«JllLjJsIj-iaVI (j_a 5j| 1 — II ( _ ;r 3 J_j flj (_^aJL>JI a» La uo (jl (JjLflil ( _ ? ^3 (jj|ju>.T 

j j j ->JI ^1 j r^LjjJI o! ii!! j ^Jl >-al uaj . a 11'^ U (Ju^vLjjL-III j! s j_Ui»JI 

J i" 1 n_i (jlj 1 Lis. d o (j a (JjLujjJiJ »1 aluV jjjjJlj>JI ^ Jua- "i i .i_i (jl L»jIj ^jU" i 
<J1!j_lL>.I Jl3 Clul_? lil iJIiLi^jJLjJI (ji Ji£jl,l (j-oj . (j-<_ifclj_l ,jx. i.StjII (^ o«:l_?j 
i_)jl jJa iS^cj-Ii!! Oul_? U 1 Lulj ui r ljLiILi.1 Ljl_Ua_2JI (j_a SjLc. (j-u ,j^o 
- 3 _ i o 1 » ! i_)l j j-uc. 4jjLc <JjI_L4sj_^o (jji Ja^lS j ii i n* I-4JJJ - 
(jl 4_jI_l^jJlj Cj^VLj ^.j I" 1 n" (jlii i<T^LZLa (^jJj L*i>^ tdJi <j-o (Jj 

(jSUI,l (j^o Jjl^o i-jIjjJaLijJLi Si o 1 oJLI SjJjVI ^jjj^cVI (jl ,4jiL^ SjuIjJI oj&j 
Litjljj I ^ i^ti (jjiljj V SjljJus. (jSLS^s- c| -'i J> - 0 ^Ll^^ ^Jjj (jl 

Ijljitjj Lj^aljLa-" ' "I iSj-^i Ljp'i 'U^^^' ol 'SjijkjLil Sj_Lio 4j>.jjJ 

. S-^jJUl LAjL»J (j^O (j r-l <1 M (j I (jjj 

«JliLj-^jJwjJI ,j-a l«JJJ 4(3^Ji i^aJ 1 (j-C LaI i o I .ij Sj J I r-l 1 1 (^1 ^J^S-jJLl 

aJLA (j_« I laju (jl (J_j_^tJ (j*\ o U (j_a Jw^>»j '1*1 ' ta S H S > jJ^Ljv jl 

j Lu (3^^i j j c j j 1 11 tl jji)^ 3 (j^ I j * " S_jI-«-II j^^ 1 ' . ' * 1 "V' t-flj-t* Ljl aJI 
£LxjJuCJ SjjLUI 4_4jJi£. w S p a n_jLil_! Lg-jJLc La j SLje-a (jjSLj j<u (j-oj '3 ' 1 "* M 
O^LuJal Ijl LkjLo.1 (jSi-4J <bl VI . L*LjI (_jjjUI «JjjJiJt (jLLaij >_u i . 1 1 i2_j^uk^l 
Ja2 fl (JLiil 4jLj ' ■■ bl uia-2JI (_>^aju (jjSLi (jl Lciajl (j 'v o U (j-o .Sjajus. ^ j gj U 



&_jjgjiaJI uLuobjJI 

!j^l>. \ q < jTn (jl cGjJI JljvI ^it-*~i i .m V (_^lJI ulilj-LaJI (j-o 4_uL^j V j ui (J^Ls- 

Godel's theoremJjij_c <^jj>-£ 2_l& j . « (jl jl (jjjj dilLL* 6xjv , L^LL^j 

lj7 jju L4-&I Jls.1 3^^^= (j' Jtjil jJI <j-aj • I <jj i M 2JjLiLa L^J cLuiaS J£ (jl 1 b->.V 

|j| contradictory 

jJljJ (_gj-ll i_ijjj,l j (jtM,l «ljJ-3 . I g j rVlj La 2JjJLa 3^-^° I g" ' (jl <jSLal 
JlJl! .jjLa-C^I (^ LUa-aLu (-;r aiej (jl (JIiLj^jJ-JI ,j^a <t-L-«-a 2_ajJaii (jSLaj < I a jl 1 .1 

Ijj ua a 2-j^jJlJI cjLajhUI consistency JL-ujL 2_^LiJI 2J! ,,A\ aj-& e^jLS 

jl ' "~l CjLijI (jSLal JL3J . L#J ^JLLuijV SLcJ^aj <— 1 1 j i><LjJI »1 air Jjlii! Lu_u_uj 

p 1 n~J <J_u-«^a d < j j U (Jlllj (JllLaaJiia 
j ti" r aJ *J JjLujVI 2j! hio (j! VI .'•*•' 2-^LUi.l j|ji£.Vl t-ll a> j! 2_ufcLit,l CjllflU 
^Lcj-jlj jj 1^1 a I jbfcj i}L-«-3 S J j flllj 2 o ^ 1,1 ClL; t^ill ^1 2 j uul\j J^JU 

.(jliLuJaLjJI »1 air (jinuJ 



<wL^i UJI 

t _ ;T 2i]L». Jj-aj w j a . LkLiLu ( _ ;r 3 j i"i"nj CjLj_l^LijJI (JLaJij 2jLgj ^JJI 
j-tiu SjUJLC ClljU--. (_£-5jj ti^p- 'Lgjlj 4-iJLaJlJI ,j-a l*j^>- (J-al£iIlj J-L^LaliJI 

jIjlc:? ^.a J_aLii!l .2_jlUtl 2_La£L!l ,j_a jii^f t_jl >^VI ^1 2jL$j 
2jLjj^UI j ajtVi iTt 2_ljj^21JI 2 m M i tl JlLa t 2 k-^M-lLi 3jjjl>. 2jjLc j-j^. 
.2_aLl!l ^ ,|| jj ,„<tL L^liLlSL! 2_jjlUl,l f»Laj!>U jjjl^>J,I j-uL j-jLh!I 

(Jj j i ii tl ' 'a ^ tj^-1 -(jL^La (^^J itiJLukj i Li_ik Sjj^>.j_a 2jl_gj }UI I j£L^J 

SI ^ i nl u" i nlj I |j i ^iJjjHj 

JlaJL. Lla2 LaK LLL^I ^La! MjLa (jj£^ La LJLc 2jL^>LI Ji>i^U ^LUI (jl 

J' 

( ^ys J <i'i IjLa (jSLI . Ij^>- jaLkj iOj^T (^1 i2j^Lj njLol i JljvIj :<_j| i n ->JLi jl 
jlj a "i i.iVI j»JJJ :2jLj>.yi Slj-p- jU-<fe j a " m* 2^>.jJ jl (^J^a ^Ij Sdili 
t o j U ri t Li i_3jJl_aj (jtj j U cUSLIj ii_4jj_c (j ri a djl .2j|_^j ^Li J 1 ^ "jj 

^jjS^j (jf tillj JLIa -j-ual UJI ^ (^1^. ^^1j>o finite set 3^jL=m 5 ^1 "U (*) 

jIj^Vl SlIs L^ILl^j ■ j-^LiiJI ^» jjju^o j^c. jj^ ^jl ^la infinite set 3jjj^>J.I j_ti: jf 

* .[oU».>ai] N = (0,1,2,3) a..nUII 




p2jlg3JI Xn ujJLa 



(j-uLiLvuJI A ci i n^LaJl j ir-ir Sj^a (JjV j-gli JlSj . £jlj^aj j_ire^o d i u li'i Cjja^JI 

cUjLgjV (_^Jjl SjLo (Jj-J <((jj|J_uVI» J J »a I il^v'll ^J-ls LaJ_t£. 1 Jglj C I .1 (jlfi. 

^ti *LuiVl j-j-«^>- «LlII jjj Jjf fji^o n_a}Lj>LI 2±>La j^-j 3j 

^«1>JI (j^. Ijijl i flSLj (jjj SjL^j 54JI Sj£LflJ 2 ri 1 nlrill <Jl!jjLj_<-ul jJL! .^«JLkJI ^1 

( f YV- - Y - i) PlotinUS (jrdsjJsl La! . LgJ 

(^jL^V (j^jOil <UV! -.a^j^l f bj SjiLiJI (^JL j^=- Neoplatonism 

I jrt Uia 'jj^-^ O^ 1 -^' «Lt-Als l^jLCa (j^Hi-*^-" a (j-U 3_jJL> Sj£LiII 

— (j^j J j a i'ijl Jl*j ,j^o — ljje_L^3jlj iLaLaj I Ji—jjlj ( _ T Je-La LjjJ I Jiitjj 

JLjvI^JI 43l_L^I jjLa Jljvj Ijl <uV) Jljvjj (jl ,jSUj V ^krVl ^-j Tii-itl JJljJI (jf 
.(jjjJt>JI «JliU^Lal (J^j-a-i (jjjJslj jl (jjjuLa ja^il Ijbj t(^kr I JJx. cUc jUJu cU!l 
J^aLdJIj JjJaLiUJI <— il 1 .1 <Lxla 5J! i n a SjL^j N-!l CiT i i^l IjJljc-oj 

i La d <Uiil jJLi^aJI ^^LILa^lJI J^IaJI JLaoLi dlljij t(_^aj ir-i ->J1 djvj 

(j» 1 .1 ^fl ir liilj £-aj ^ ' lLsj_ZujI Jlj_3 (jjj (j^o j <i a Ijuk ^rj ii-ilj 

nUii'g j i';, r jjjiLjJI oj-UI (jr^ ^1 Ijuk j-j^I ^j-Sj jlj^>.y 1 t-nU^jl 

,4cL*jij d K i"iU cL^vlj^lJ C ^J^ (ly 3 J>^^ < "a^M ljj>3 LaJUX. 

L^a-Sg il—JLj*. uLaj j ml 5 U'al ^ Jl_<i_cf jj-a c I II j i a n; ^u-J^j^S-J 5. t Lj (j^-lsji^f jj^ (*) 

4 j -«-j . .1 U j^ajhLjjj 4_ti_iljj 4_a^uJ^ ^j^tjcy ' 5j j J ui ! I I j" - ..j i ^ ^ ^ . „i AU 4_^|jjJ 4jj jJSLjjVI 

. [£jLt>.^lil] 4_Jjf 4 i^jj'g^ 

joj» jit^J S—pj^LuiVI Sjl —11 ^j-ijJI j .11 ^ i-jj-iJI 3_ciLyJI f Lak. j! (jJJ SjLiVI t T ^»o (**) 
citjtj ^Jl ^>.jJI (jSLaj JliUl J j i i i i (^1^. -j^-ooLjjJI ^^jtUj^UI 01-*-^ jl . ' "f ^Li 0^ Jl ^ ^ijL^i^-^| Liajf 

^ ^1^ ^j^=-t^JI :CjL_u^U 4_djl_illj —"U 4_djl_ill^ j j i r> " 1 1 4_djl_UI)i : JljIIj ^JljIj 

Fundamenta Scientiae, -.^i .^j-^jLiV S-iijjJJ.I £j_ki!l» ^Lill v 1 -^ 1 ' (<1 2 ; ;l1 
Lyj^lj a-s-^-jj crJ>^JI Jiw • -J «U c^ji-sj .«Vol. 8, no. 3/4, Brazil, 1987,Pp. 241-256 

.«t-jjjjl Jj£. I jj"ii i ul^j CjLuJsLjjJI ^» o'>^- 4-tjilj^ 
Cj^LaUlI U-jj-ftj t^N * Y t /jlilfl ^UJI ^ej ^>UI i^Jjc-uJI J T ^JI t>J ^ Ju4J*-l LlJ ^JlSj 

4jjLHI Ja^IaiJI ^jl ^A^. ^£ijj ^jjJH 1 dji^-i^ll J_i£. lJlSjjj ^3 .^jiLiJ^UI 3jj^>JI ^_ua^L_u^l 

^j-uu ^ j kj . . ftLU J -LAJ jI jJI ^jIj — J-^VI I 1 1 j ii "i b ^1 '^1 u' — Jj' S "n Jjljjl ^Uiillj 

LujLuuf 6jljcjj <*-aJLc <_jLiSJI q[£ lA'j -j ^ i<~t\\ d_uiLli_*iV Sxj <_jl^laVI JL>JI 

^ ^»^^4 j tajjj ^JjtiiJI ^jl^ i .jju^l\ ^£ j^jiLilLa^ULj ^ jUTi ^_ua^Jl ojjlj t^j_iSUI j^jiLilLa^UI 



&_jjgjiaJI uLuobjJI 

. Iji^iijG metalanguage Sjoju 2JLI (^JlJI) (jSLuLajj,,^! j^iil 
(1,0,13, 712, 8, 3, 2) : JLiUl Jjl Sj_^JI f^LajVb 2^.1^ 

djuaL>J1 i2j L^lLcJ 1 j ^ .j U ' 1 1 j^Ij^j nJLiLlill ^ jj U ' t cU-3L>J1 CjLj-LojlII 

-CjL^sLj^JI ^selaTJ CjL^usLj^JI jjLfcjj JUuf JjJ^>- ^1 L^j J-^JJ ij-*^-^ Lh" 3 (jt-*^^-" ^ — 

JjLa d-SJj t d_i .Uj jjV t jj i^i"<U JjLa j-ii. ^-.iLljMJLa, L^J-c 5_L&j_JI 

J J '^"^ J-^*" Lr^l (_7- t ^ a Ai °J3^ Jaj_tlu J J t^lUI (jt j^^JLscjlJI 5j t^.ii1 j_Lu Jl^J 

t^ru J 'l alUI I JJt> Jj<^>- -L^ jj-^j-J lLUIi Jlju (jj-a-t-^ ^1 jjlji tj^J^ .CjLu^U 4_JjI_5JI^ jj .^"il 4-tLLaJI 




(OuulgSJI <i.n ujJLa 



1^1 L&V 

. IjSLaj in, p, q, Jj-j-S (j^a i_3jj_aLj L^-jJ! j j u. 'i i_3j_^ (^lII «jj^>JLI jI j_c}U 

^1 J_a Jj 7l'\ J n r JJljlj -3j^*-<o La JJl£. i_i-ljjtj I_4jL (j^-oJ.1 (j-o Oj^J <-flj-*-«J 

<L*_LliII j I (ij^ 'j»"" lS') Uh^j-^ u^rH'-^" I j— * oj SLi Luj .n = 13 j I 
i-flj rn'i .n - 6+7 U < .Xj I i! ijliil J^u^-u jjlc . La <_il ... >J jf S^>J S_uL>JI 

« = »J « + )) (j-CLa5L*JI 3Jl£.1 . n aj l_!j_uL>JI ^ j t-<" i nJJ t II = 13 (jl I j tb (j£. g "(J 

.n = p+q Jla i(2_lLlC jf ajj^o) jIjlc! (j£. bLi><3 (jf 

( _ ;r Li (JUjVI d U , i «Luj/Lj/^/I iijLlill SjjJiu jj 1 U ^ jljJl^>JI (iLuJI Ijuk 
(j^o j«-c.jJI (jlr j iN i_3j^>JL> L&JI <Li3 j ir^Lui 2 j «j . Utl jl (j| 

UJI 

'•(^j-* Jx.ljJi!l oJUfc ._jjLuj J_£jj.} 

UU ..M j-^s-I j U J-^jj <UL2 «j j U JJ-c (^1 n ojl_? I il - Y 

.n + \ Sjj.^tl ^JL- cOjL^ 1 jSUjj in jjjJJsuccessor J^MJI 
j ri ir-itl (j! ^1) n +^ ^ . LujJ (jjSLj n ^«j jU jj_c J£ (^Jl 3 . mUL - T 

jO P - 1 op 3 'P +^ = q + ^ o^j >lt;j»jjU ijj- 5 ^ q j P jl^ I ij - i. 

(j-^'lu j liiMl ) '.(jLLJLUI (jLLu^jLkJI [4I N (j^s 2_ulj_3 S (jSOJ - o 

.cd]j_£ jjSi p +^ (j_La .S 0 q-m I j ,U Ijjuc p jl^ lil (Y) t S ^1 

Ij-j^o (jj/Ljf ^jij 1 jjLu (jil {£j-£ Sj^p-^l 2_i^jJ_JIj .2Lut-LxtaJI j|j-C>U JjJu>JLI 

(j^j Jlj>Ij .«jjjuc S-ljJsLjj cj2-&1jj LujLjI Ijjj ilnduction »lj S" , nVI 
(_,Ur I (jl dili cjJl». isLjjIjlIiVI <LjijjLl,t (J-ujJj <j-"j^- 6^ 1 1 ij~>- ^\ JL2j 

(J^-£>L>. (^yjl X ' d 1 Ia I /^j (^jjl Y ■ a • "a I '.(^yJLlIl (jjj— aJill J 1 a flJI Jl_ljo^LiI <L_»_ujJljO 

(jL£j i S * * Jj^aj ( -3 j^>- Jl j-UI I j-* j <i*i 1 .J j !...< n i^l ijjjLuJI j-«->JI 

<L__a J; m, n MjjJI CjSjJI J>Lj. 2jjL& S^IjJLu/Li ^* » * 1 nj (jl jw-LaJ (j-KJ^' 



&_jjgjiaJI CiLuaUjJI 

(jj/jjdl Ja23 (jjjlSj J- 4 ^ 1 jL *J 4jI VI . LaLu 1 <j <i i >i jj ^^SJ L»-<2jlj i2j-iL% 

d-j-Jj^ ^ (j **• " J ^ t^^Aij isLaLaJLil I jui jIjLS . n -»JI i_Jl3jj jJa jjj/jLc jjl 
jaJ i ^ ' ^ X \ ' ' j»Ua J-«^>- CjLlU-C. Jl»j (jj/jLc j I J^a-j-S iJiiMI 

jf tiili i^ill 2_iL»-VI iO • 0 • («SjJI (jic Jj^e-J < Y i_jj_LkII Ji-aU- 

jjl Ji3->t) ^] dj ^fo ^LJljj t a u. aL>JI 2 j (jJjL-JI (^k: J^-a-id jJa jK^jLc 

jLa .n 4_al_Lai jIjl^VI j_iJ jL£ 1% A - = i+X+X+\ A=X+X+\ X=\+\ 
. ( ' ~j-».^>tt ijl^aJJ <bl , ip> (jKjaJ n (n +\ ) V i^jLuJ J-^L»» 

SjjIjJI S 1 j ,^tl j? <L3^>L*JI cba- ii-i >_ u i ii t jj j a (J I j i .i tl dilLuk w S 
j 2 Lj t *lj n "i i nVl f J i a ^ J-2 " ill ^ < j j U ^J^. fjl j^JI 3 j m LlL <>>!_£:! 

L4I 2 < j 1^1 ojSi (^lll n 2_jjLj_JaJI jIj^VI (^j* S (j^ilj i aJaaJll 

(j_a ^ ~tl J j mjj .a_Ja.sl ii-i + Y+ ... + n = n (n +^ ) Y <j-^j 
(n + \ ) (n + Y) Y <j-«/VI <_a ^JaJI ^ n^/g iSl^mi ^jJa JSJ n + \ ajjL^Li 
I uaj? n = . jjljJI (jjSL n+1 <jla .S n <jl£ |jj 4jla *u <^oj 

(j! Jl^o .3 m aL>Jl S-j^jjJJ 1 2 .U jjj . * = * ( * + \ ) /Y t S (jJJ (j-^Jij 

.«Lus^c^, cL»j^5 ulili 4jLIji^-i11 (jj (Jjii (Jj^i-I SjLjlj <N J-a ^jjLLalu S 
^i>i i j-a i U ii'^ i^Li JJtj 4-uu jUll jIJl£.^/I 45^ ^Uh 1 ia q\ 

jj^a (j^ukAij Lajj .j^aljJI I ^ ii j j U" J ^ i ujj LaLaj cL*jJalj (JliLi^jJLi 

.(jrf ' i ol i (j-a tlTJ-^' 3j *~ 1 " I 
j|j-C:Vl . jlj^cVt j^lajjJ S-usLlisJjl 2_ujJLi (jSLuLajj m<Vl J-^-UI ^a utj 

L^jV rational numbers 5 j j mUl jIjl^VI L^jf ^ a < n"i) jjm'sll *u .(a^.^.Utl 

j^lc 5_jJLjJIj 2_ij>.jl,l ^**^ ((j^a- (j-JJJ^c (j\J 2 j i n'i 3^_ui> j-^IaJ 

3jj_i^3 ( _ ;r ^ I fllul (jSLajj ^ j 2 j 2 >JI jlj_c^/Li u a i uJ La dJJi t»lj inti 

«La- Juul\ ,jl£. Ji^> .1-1 ^jlc Ji^>-e-a . 1 • • ^Jl 1 j j i t-gaJI ^nijLi: i_fll_ii! ijSIjJI j_*Vl ^ (*) 
Hjjj^JI j : ajJI CjI j o r JJl^l ^ 1 • 1 i^i j (j! VI 4 jlr <jK L»j . I jiAj + Y j_aj=J 



jm£ £j\ iiU i a t jJj ■i i 'C tj^J 4jl J d ' "jj i^i^U^I,! j j ■ u£] | ^ i^> a Ltiajf 4_ilaLlil ^Jl= »-" ■ uj 

Real 3 >JI jIjlcVI j Irrationnal cjLiklaMJI p.\ aOJI J 3 ,,m ikiill ajL* .L4Ij dJlj 

. [jUs. _pJll] Numbers 




(OuulgSJI <i.n ujJLa 



Jijjiie-a j-lC 2.j^ Mif jj i n^i Lajjj) 4jj nif 
(jjo 4jLvj_a J£ ^^-3 LajLi^sj L^-i^slj (JlaJ g fl ' a j' cl -2i>k (_yLt 3 i n i uj-a (JliLujJI 

(jjjwl ^«ujiiLioj ^J^. 4 1 .i aj (jSLoLa jj i u^ Vl g^ill ^jjU" (jSLajj .Ja.ljJ.I 

J£ (jicj i2 ril"->JLI «JliLjijLi^Jlj igrOUp 4£.j_«_>J,l jl Sj^ajJI ja-ukLia JiLo i4 <i(j a 
4 ri j V a iSjL^j^UI (j_a 4 ri l~i V a £j>^' ^j' ° i_y s J- LJ ^ L*^J '(J.! It"1I j<UJkl-fl-a 
ui^uj - 4_ulj 2j_a - aJLufc jSU .3jtnt-.ll SjL^jV £y» lj_u£ 4jvjjLi 

(jj idili £-aj .^1 Uii'il CjjJljs. QJ^ ,j-a I flo r.S ^^li. CjLj-^jJljJI 2 Ij Jx.L^j 
.4jjJl>JI Cj\ j i>iLjjJ1 4j*L_u ^yll (_£Jijj i_3jj_u 4j^/ i jLjjJ,Li I ilj j i ii J i ui h 

>>UI jtfalt mL^U j 

4jjI 2_-a N ; 4j_a_^> d «jLJs (jjfcljJI j i a «Jl CjI j uoLjJ (jl 

^ i ta JCJJ £-^1 jJLi j-^uLj^a jJLlssjI L^J in t jj-aj 4_aj_Iia_La I flj i a I 1 4— iSLuLaj j i n^l 
L^jLcjJ iJlllj i'k-iLjjJI aJ^J 4j_<_u_u^JI 4 a i n 11 jjjiSjjj . LgJ 4_uaL>JI LkJLcljJi! 
^yinj V JlJj^5cJl!I (j_a (_gj"i 1 1. U IjUk . 1— cisjl (_gj_>jjJlj ;JjJ ""^ Jj t-» i ^ I t J.alSLJI 
CjI j ' jJI jl_j_Ii.l i_l!l_ufc i(jj»SL*J! ^1 r . (J-iJe-lU ^ySLual ^i n "i a -5j^>-J f" 1 ^ 

SJlJJlJV (j-UfcljJ T J-llj '(Jl-UI ^^^H^ 1 j' 1:1 0 (j U llj Lc-Aj-jI, I J^JJJ l4_4J^U,l 

>— 1 1 j i>iLjjJ1 joJLc JijjjiJ 4_o-j-a i!jL_uLl3 (jx. i rn'ii'Ctlj i(4_4jLjs (j-ufclj_i '"' j') 

tjJk jj_ajj| CjIIo I jlj .«JljJI mi l ^ |j ^ -v j-^-JlJ V JjJtJlIl Ijuk 

.j«jiJJJ^>. (Ji-lj Ij_jSL-«j jl (j-a CjLj—iijLjjJI Jjil J-Uj La iiJLi& (j-n-ila ,jj/1_u/^I 
(jl Ij-J-i^ (jjl ua flJ ijj^ojJI (jj-ajL j- "i i uj ^jl ^yl^. !>1 ua 3 ijj^Lj^LjjJI jl j^I^JIj 
UU 'J <3 "O ^ ~ ~ (0-*J i4jjL«JI 4JlLI (jlSLaVI jJl^ 4 j j j 'i 4JlL I jjJl^hjj 

^_*_uL»i (j^J 3jLi_C L^jj-ajL^-"i n ) (j^lll CjI aKtl (jj^J La t4_o*^ai,l jj i e}\ I 

K(jLj_IL>.|)) i«dlL*_^uj_a)) i«(_Jj_j_a)) i«JiLa)) i«j1j^>.» i«jIJlX.I» isj^Lal» 



jj ' aj (j-j| J J 4 <iK J£j i«jJaL2j)) K(diLc j-a^t-a» S j Jaj» 

»Lc.> "i i ui (JSl I jl» V (_u i .i II L*ilj j^LI '2 ^ j a \ 5 j gj l i 4_ajJiia ^^ic ^ij a 
:JiL>i j-jJ?! 2-^.jJj 2^s^cJ_a (Jj^-f JoLiJf diili, .2_p.jJ,l jj i^illj 4jjl_«JI 2JtU 

Junctor (lL_iI j) «2j j S a oJb» asomorphism jj-WI b-" <_ff I) «jj^-Lij» 



&_jjgjiaJI uLuobjJI 

it-ij.riwllj JjLuJI <>s JjlSII L^uJsjU u n<J La LJLc <j£J .tOpology «Lo-^jJ^ia» 

1 £a!*J t ir^ill j .CjLllII jal^. sLili Lcjj L^jjjLiLa tl^fj J. 1 ^* 1 ^ di La- Uaj^aXI 

.4ja}Lkj L^J CjJl*I]| ,Js, \iyu*al\ <j_a Jjaf 

J-aKJI 1 $ ql ."iCi i .J j i<iLi Jl^ <u>.jjJ ^jL 3j_^L*J,l cjLlj^LjJI ^<i" . ."i 

Jlj3 ^jJLfcll I JJt (jl 1_1^>J i ^ J iL$j 1 _jjA!oI (<S-"-uJ J J t" . n J t Jl^Jj . IJiJJljO i ilWlJ 

(Jj-jJa ^ CjLsJ^j .sU^-u-o^LCJI <U-2_>JI JlIo - LUajI 4jLsJ CjjjJuj - «OlajLi. Cjj_u<j 
^LUI LaLjj L4J Jlju JjLhjJIj 2_^Ja^Jlj j_lj>JIj (jIj^cVl 4jjJaj jf) l-jl , ,1 ->JI 

^^lll cjLcjjJsjJ,! ^ jjUllj 2ijj«J,l SjLjjJI (_u . LdJjj iL^luu ojl^^^lll \$ m n't 
t<— il Si ol jU c (j<Vtl t^~*. i(LLj>.^JjjjlaJI^ jjL»_lII ^.-nl 1^ i(ci)Lia) <>_ l . < _^ > - 

<l_iiaj|j_>JI DjLji <Lj_c.j_a Cj1_j_Li (j-a JjJljlII ^^1 a CjLluJI LiLuLi jjjo 

Jaj|^_jj CjLa^Lc (j^. LdJjo i_kJu£jj iCjLi^jJlJI sU^aLi. Lajia jialij «JjJl>JI 

«JjJlj». «Ll^jJlI JLiol ^ Jlz.\ I jl^ . L_}LxLi.| lj_al CjLj^jJlJI *Lajj| (j-u-J 

jl iLa SjjJaJ ' k j ■ p ,_Lv| 1 j J o iiiiJj jl «U^jJlJI ajui jLlL>.| (j! .<ULjeJ (3l*J t_ukjj| 
sLx_pj VI ^ i . .1 "j jl (^LIj (jl ^ 'SiJJiJ-»- 4 1 <jJJ^ jj t*»" 1 1 j j f nj (jl J^^l 

jLsj (jjSj La j > ILa 1 jilj ^Jl^J < I^*-j1' J I '^i^ 3 ^^! 4 SU" 1,1 «ifU^I CliLla sLuIjjJ 

.liutill Ju^ Ll ■ aJil J[jL>- j«jJl21i jl jLailL L^tjhj CjjI^ I jl VI <b>.jjia 

(j a «J j-a I j ue^JU jjji^Luj (_^l-!l 4_l>JI «JliLijlSLILi 

j, j i <irt"1 4jj^jI^ JJ^J Jj^ cr'l 0^^' ^CJ^UI L*JJ ^Juc^aJI Ijuk ijr 2> (*) 

,Jj>.f t j- a ^Ij-i^aJI ijjjLSj 4_a^SL^e_a Lijjiaj jLt^a j^^S 4_j_&JjlJ1 CllLij LalU _L>o I ualLfl^Jj tJ -a-l<JI a LflUlI 

^ylJI 3jLl*JI ajuk ^jJLc L*j1j LfljJ t^aj Jj-«j 5j, uJlj <t_«_ l _ 0 jJ,l jj^j ul «jii^iU ftLljJlj ftl_5_JI 

4_Lj^JI t^JUJI ^h'ia ..^JjlJI g&ua -J^J-J JjL^ 4 3 ui& t(j;r Jj_>JI i-JiJ^ia c? - ^ ' J ( -^J^' L^JL^ 




p2jlg3JI Xn ujJLa 



dJJj (Jii ^Liil S^Lcl j-tb i Lvj-usj Jjal La (jl ^1 "< o II I <i->. jjjjLoJI (j-aj 

ojufc (JS-a £j_<ij (jl Jls-I t-Ti i n_) V . I (j j U i") t _ jr Il! 1 jJj_fl_>JI iLlLvjJ t4_lj ir-l ->J1 
jtjjLi ^^3 d mii»JlI,1 JjjlJL^JI ^ Jljs.1 CjjL£ (jl (_^>- i4_Lxi3j_a cLajj-Laj 3j_fl>liaJI 

<j^L_ulSLoV t^LL^j /\ jjj^v (^f (j! jJljj V iljLjk ^JLz SjM—cj .jK^Vl 

LuJsj-C (jVI J a 'v "i i nitj i^L«-2 LaJ C)l j i'r-iLjjJl (jx. LuJl^j Lul 

4jjI m J!M i- (j-o /< j k m Sjl cl Sj "i fl tiJLjji (jl— ^ . I j 

,jojlj>JI Ijuk (_La-4J Jx-C 2 II i>iU CiLiljLjJI -ic^j-J J-a i5_LSLuLaj j i m <Vl 
SjtX. Cjjjjj < ^0 * (j^>- ^ A 0 • ,j^a i ^Lc- 4jLa *j j j II aJJt Cjj a "i < ulj 

. Jl^jjIjj Jjjijj jjLuj £L»j^3j jcJLiL^j Jj^jijjij I jJLZuj_tj£ :»l a-mj 

^jU" V iJa^>JI »j i .i t Li-iSLIj i p aij j c (jjj—j-IL^ 'j >JI i_djl_Ju I -i ^ 
p \X . ^ j^>«J I (j-a (j I (_ T J-C • p-£J 4-i^LiJI '"'l "I j ■ uVI Jj ir^Laj >lj tali i uVI 

i_x2J Ijuk) AjvjVI jjuoil N. Bourbaki ^Lijcj j'- 4j»I ^aLjj_JI 

• (jL> 1 "W "jl 1 '*"* 1 (j^-u^3 LjjJ I (j-a ( _ |T £Lija-> d iilUl 

(jc Sjjju». iljIjcJaj J-a-so f_y^i\ «JIiLl^jJljJI idJJj ,j^a jo-C.jJI (jr^cj 

3j_tXI (J^l t uLij . (jjj ut*JI cjj-^ll ' i ulj * J_La ^} < " U d i mi~w (J ♦ uJ (jl 

ulj l_«^>. I jj, I (j j i ^I_l2JI pu i«i ( _ ;r ji (J^ puJ (jl JlJlj iSj-liill (:I_2JI cLLaLCIl 
IjaJj I 70 (^111 SjjIjJI 2_j_X4_«^«JI tljli 4_LjLaj j 1 .i <Vl ^LlmJ^\ dJ^uklj 

I jl Ir^l (»J-JI J (j l"l 'l I i T J I a I j 2Jjl_C <JJ i i i" (^l (J_l^5^lll pu lj-fi-1 .Sj_«JLa 

lAj iSj-^i lS^' J-**-!! j-jL" (jt^ ' I -Jy-^ 

(jl_i c-l j U iVI Li-ilac 1 La lil ^tJjLlil cbfej i"i a Sjj i<i LuJaj—C (j_jSLj (_aj_<j/ 

^ aji S a jl j_j5I^C (jjJ (j-a CjJLjv Jl^ Lijj_oJ allfl— 1 oj (_gjJL^ ^Lal_<i/ Vj^>>j 
(JLx-C VLl Sj^s-ljJI S , ^ Stl i'jjt J-^>j-!l (jl ^ — " • (jlj j j ui (jljjLjv 1 < 1 1 ' j 'a 
iL^j-uj-flilj OuJLs. <— 1 i-ilLl I (_jjJLa jjJlSj JaJLa jjfc jlj-il (jL^ Ijl ,d -1 j t>> . 1 1 
i-^l i1i~<l j .1 VY j»bJl ttljLlflJI 2^ U', (jiiLujLjf ^ SjsjVI : La-fl> (jl5jj»Jl 

Godel's incompleteness theorem Jij-L ^jjSJ JLaJL^VI j a 



&_jjgjiaJI uLuobjJI 

(jl (jj^" 1 1 "J cr^" l J-i^- a t ^ J ^ :> - CjUill 3_j^Jij ( _ ;r 3 3_ajVLi <_3j_*j L* m! 

.Jjjij Jijljjj_ij dJb^a <_j^]j^c. Lj_ik (j-Tn 1^1 V ~,i JL5e_u-u jl "1 1 .itl £3j (J^J 

d j ril AJI Ju>-_JJ . (J U i 1, 1 3jjj <-Hj I j i>iLjjJI 2jj_i (_^oL>. Jua J<UJ f.\^\j 

Clij jlj 1» J j fljj '.(jLojJI dili 4_t^ p t^r ^/ J-alSLIl joj5c->JLi (jl~n ir-iV i". (jLijjj^5 

L^iLvjjjjiI tSj^- ' "'U 3_aJ_2_a (J-oLv (^r^. d 1 'iri') «Lib^S Sjjj^s j (jtVl 

. 4_ja t J ; j^ls ^LiLa Jju (jj^>Jt1 (j_« VL>. 
tbl Oj-o-C (j^o t_j| jinm AJI j-<kj jj.} V-*-^ lS 1 -^' (Ji-^U j j^*.' 

j—a JLaJ (j J ' aJj j-jj-ij (^y^-^-i (jl ^ ^J^_u (j^-I t^— lIsI^Lo 

i—iJuscj joJ (_g jJI iJjJaJJU A t j "1 $ j i", i ( _ ;r Ul 1_jJj_Sj LoLc (jjj ** J d im^. 
jJljj toj o r (j-a (j^-O^—LH j ^ fl (Jj-uj jjljjj-i Lal .j_aVI i^^Li (^ ol j"'tVl 
.(jL2jl (jj-5 £jj-j-a^ «USLLi «JlijLiejjj lC ^^" '^tjJalj u tolj ' "J*^ t— i I o 1 n <LlLi 

JlJl! j ' uaj (jl 1 ' I i"ij (j^i^- cZj! LaJI 3_jjJij (j£. j_ij>.^/I ^^Ll^ '(_^>-l • c '-*-i>-^ 

(jjr "1 1 11 J 1-4JJ «1— iSLI 4 1 t^iJ 1 JjJu?JI Qja SJjjIs c(_uj/ ui r j o" 1 11I 

. Jl^=-JI Ijuk 

jjj^l i_djl_ii> (j£. d j o i»l Jij (jj iIjLljv cLi^ (^Ij <-3j-»J tlul :J uij 

j_Li~^l dJ_il_i_i (jl J flj-clj < j t j? jLLo jU;ll ^ d " A t? 

jL>u! (j>5 «U Ljj » LJL^t-S— a i_ i \ tt~> (j_ol_oj| (^yl^. i^ijjJI ) (_a^j_o 

.^*^ (_gj uuJI (Ji«JI i_3j_ojj 
3_^>.jJlJ j-l^Ij (jJajJ.1 (jl t i^< JL^>- ^^J-C • j-JL^u ^ LlcJ :cLiLjj_3 
SjjJajj *jJ,l IJljJ (jl (JliLuJaLjjJI 4j_oii!Li JulLc I LaJLu i4j-3^ 
«.(^jjSi j-o^I J-^lj (j,-^ LiJLufc (j inl'^ . (i^;^ J£ I (jr^iJ t-jLjjUI 

i»l j i"il cLcj_«jc^o (jjc joJSJu LoJUX.j .4JL2J! (jjs j-ijajl i U i u li 

.jx.ju3j 1 t-ij 1 n_i it^n-»u (_JjJ L*ilj £_aj 1L0L4J sLajJslj JJuJ L^jl j<s-»j :J uj 

. Cj j A, Ih dJLS jj.nlll I j-4 (*) 




p2jlg3JI Xn ujJLa 



tiuLa S*' «jLCa^/l ^jjG» dJLI ~i £ ^j-j-jcj La * ( _ r -<i t*Jl_L& : J u/j 

Ji£jl Lilj icLuiSLso 4jjLlo.I (JjjLj/^Lj La 4^3 4j3 (Jj-2j 

ji.Jj (j! UjIj (^SUj ^jJI «arbitrary a_L*SL>u 4jjLai.l» ^\U,^a 

tfjUk ^^^ic (j-u-a JjJlsJI ^Lj^ (j-a J-J^^l «j-^-JI • Lajl-5 (j-a jii^I Jj :4_Ljj_3 

LLjjJ J-* .Sjj^jla Sjj i <aj i j ".'C" i uj S^SLaJlj ^ S -ui >JI 
e^^Ju i^f (j' -sL^LcVI u* UaiJI La .4jr L$j| Jnlr! "3La 

S(_£jj>.| *Lui/l jl_o^- 4^3 ^^3 I i o i >>" a LjL (jjSLj (jl (jSLaj 

L£ Ijl I aX J» I i n") I jjj) JljU . I Lj 2j Lu-uJls. 4j Ljj_iieJ La j_fls IjUfc : J uij 

Luj/Jl>. Li^JiieJ (jl (jSL«J,l (j-a (jL^ Ijl Lilj i Lajl-5 4"t (^ Jjli 

. 4-flsj_i jJj OjjHieJ V La Juc£. 
S jjfc La . . . cCLireJj u i j M La £(_yjjj (^^Li ulljJl^i Jl3 Lb I (_f j I < I i i n'». : 4_i_jj_3 

(jl (jSLaj 4_L_«_a (JliLla tiJLLfl! (jl ^^L. < IJljI,I <i-Lj>. <j-a (3^'^ (J-* '• J "O 

Sj-i^sLl»^ I ^ i uri ) (j o i ajJ 

I jjj . l_L>L-u «Lila U Sj_<iL_x 4-jc-<-ii j ; " «j JL>. j^Jc Ijuk :4JLjj_3 

Jl>.| (jSLaj (_gjJI 4jjSU,I (_LJj £j_tsLu3 iJLLa (j£. ( _ T JujLu 

a g K jui.LJ j! iLupii a , ~<u ^ <_aj.il ^^ic a_cj_L^yt,! 

(_jjj| (jj-^l Lj|» Jj-JL (_jjJI <^-!jJ! jl ijjjjj^al—SJI «o-"__9— aLs» 

Juijjj l( Jju>.yi *LuiVl tiilj (j^a Vjo >jl«-j Lk:j (jSLI jucf LjT :J i^/j 

. I j , „ a; ^ j-^aLk. c.rujl (jlJI <_jL!Li!l dUj a_lil A i_a j_^JLi 

Sl^mnil (j-aTuJ A aiill jui (_L* : Jl JjjJI Ijuk (jVI tiilLvu? 

(j^j.Aj (jjSL3 jLjjLi^. . A (jJI (j-a-uJjA a 5 oJI (j! 

jlr (iLuj . I j ... A i j^JJ j^^Uu V (_pJI CliLlaJI dJJj (_^-& n_ijj_«JlJI 

(jjl l(_jii3Lu LujJ (j^SLj K(jOJ(-l)) ( _ ;r fll liUlJjj/ (jjCi 4jL>.^/l (jl ,_p3JuLl 

.«V» t_il^>JI (jjSLj (jl 



.\AV\ j.L»ll uliSJI Ijuk 4j=j^ (*) 



&_jjgjiaJI uLuobjJI 

Sjl^LLa elui J-ifc : J u/j 

i JljJlJi^. (jSLIj .A ^yJJ t;r *Ijj V A (jl ^^ItJ ! <«V» _i Cm I jl :4JLjj_3 

Oul 't^-IJ Lj .A ^1 ((<_, a "i M » A (j I jjJj i A *J J-^lj (j-a 

i^l mJJiJj I o (j_)La ijLliej CjIjLuiU mJ| ja^j V ! Laljv 

4jJ )2-jjL^ 3l<?i « « ?(JjL^ LjT |jt_a_a a « « j-a .<jia£Ljj 

(jic dl!IJ_u/ aLcJ "i ...1 MjjJI j-H-aJU cJLiJI /\ £>3j-U lU.naJl 
,_^L3jj (jl ^jU" i n't V (j^ejj t J J t" i n a Ijbfc (jSU .d < mllj t_4jvj_JI 
. jL^-b i_2ou_u j£LaJI ,J^j i j U * a oJljlj (jjSLj ,jJ 4j^/ i IJljJLI Ijuk 
i^oLU ^.3 La J£ ^J-Jj (j! : ^j-stj» eJa-"-" l$J ^ LjT =J — "'J 

0 k mi" J ZJ .j i- T (_L>. (jJLLas (j-ojJ :(2-iJsj_! ijf J :£l -*i>-^ 

(^ liJJjj i L I la ui ^1 CjLll^Lj^JI *Lu SjLcV p_.tA.ll ^ a 
La (j? <-3jj£J <j£J Icut^o (jj! L$-l3 CjJlZlc:! (J ~i}\ Lgjl j 3Jaj*l!l 

7t" 1 1 Sjji L$j| liiliukl .mJ^Lc j-;LC.J Li>. (^jiukJLa C-j I 4" A uu£l 
1 1 a i n" j a i LajjJLa ^ mi a ) J- 5 ^-*^) ifr^l j-lL) j— aL) LkJUu 

. (4 1 n A') CjJLxj :J uij 

(jULClJI (jlc JjJ.5 <j-a 4_!L :(4jjjLi_a «Lu? ^ 4_J>jj_3 i_Jalj_j) 

1 <a 7i "n I JL>.| it-i'°) j I j»J i j j j £ J 1 >i '«.j a 4_a_*-j S (_gj 'v Atl 
jJLj (jl 1 f I mij (j-ic (jL£ .(Jj>-3 LaJlLa 4jLal_) 4 ii j ii >J I j Jj^-*^' 
i4_jLl». Jlj_ts 4_Jju MjjJI int i jLa-J i _ ;r i5cJJ ilj—ti-l SjjjJI 

jj_j^i.T SUfciuaJl »1 j mi? (j_ c jjLjtjj ULLW (j j_ ikj 

j^>a 1 JU>- 1 j (j L) I air lLs La jLLcj 1 1_ tju pj . . I j 'j 2 1 uJ V 

(^Ic- jJjiJIj j a inti 4j| ^ 1 ^-^ ui II 4iaLo-l ( _ ;r Lc 4j^£Li!l 43j>\ t , .1 
(jL_u_)l I j » -1 •»■" 1 uj (j| ^jt->" 1 ..j 4_iLi.lj 3a^3 mJ| . 5jj ui j II 4 «-U La II 
di-ie-JI ^ I j j ■ ~ Sj LaJL-3 i^l JuV! J j«si«l! L4K 4jLp- (_ui I j} 
jjLij) ^ ' !(jjijj (j-a 4j Lj i *j j uJIj SjLL>JI j_iiLLia mJJ-<ji 

J.V. 

. [jU^iil] dJujj ibjbelj di-L-v .Heijenoort 




p2jlg3JI Xn ujJLa 



4 3j 3. 

ji£LII i^jj/jiijj oLajLUI ^JljJj I Jji . pjuua "nj jj-ft; ••• Jlj-«J,I ^Ul 

2j3jLLaj Jjl mi"mj 2j3jLia 1 uajl i^J1_L4 .^^jJI ^1 ( _ ;r Ljj-aVl 

ii^im Jji -J-^j 4ja jLLa i_uL>. j^JI .Burali - Forti ^j^d-^JI j_i 

mJ Ju3-I (j-a 2_jj£La 4 I <i -v. (j I ^ i 's> "m LajL-i£. i,jj/LlII Ajj V i ii jjJsj—a 
4"j <i i n" Jjt" i ii J Mjj-II L*ilj OJi£. j< i^l» l_flJjJLlI n^" <L»1£ 3j-<5i£. 

CjLa jLiil dJQj J_ab . Vj ..<ll. (j^o 1. 1 j 't :(a_a j_*JI Ji-Jj) J-L-& 

4jt_*lll 1 j ... A i d o i n 11 ,_L->jj <L^j1 mi "i a Lt.t-a.jv. L&Jlaj <Lfl-i_>iil 

.(_uSLI1 <(J£» J <i mi" 2_»jIS jji 2jTiSJ,l (JJjLa •*j^>- 2Jj-L<u (J£JI jLi£.l 

mJJuv^I oli i-L bi a— -v JL^ jj-jkjjJaVI «J£» jl Jj-2j (^iajjJa^l 

4jI jjjJI o jufc . jl JlcMJ 4jSL«Jll oLsjjjtlll ((J£» jjJJ j j ii." 2_«J£ 3 j mi r 

Jl^>J1 jjJI ajj ^ ->. ^^j-ttjji sL«jj_a (j I : i U S a |ju>.lj L-al ^jJsjj 

La 

(jl Luj>.|j (j-aj i3j_p._aJI 4 "i t-i 1 c tfjai C^jL£ JlJI! .CjUjUL 
CjLljJsLjjJIj (jlalll (j_a J£ (jj^J i_aj_,j I ua.a jVI (j^a . Ljjj uaj 

MjjJI j j_jSLilII 3j < " "i 1, 1 ^L^ajjj J- 3 ^*^) • £l -f^-'^ 1 WjJ- 1 " 3 

.(OjLLui dJJls. mJJJI i_3Jl$]| ^ i j"ij i_3jjji 

J* $al JU^ft SUyft ^* 

( _ ;t j>.jL>JI jsJL«JI ^1 J ' >_ 1 1 j r^LjjJLi (j I » "" S5jL>. q\ LJLc. cjJlj»j V 

(jj_2JI u1jI_u_u^Lj ( _ ;r 3 i La • uiaJ L (JliJ^s. La IjUk (jSLI . j ->J Li 4_j_j_i ajj 
.^Laai-^l jj^a ditAli ^Luj^l (Ji«JI C^>JLc (_yjJI (J-S>c. cLukj^a (jj^ mi t H 

Jlj^jj jL_ys>L oj»! Kurt Godel Jj>c ^j>^ 6^ ?VLij>.l SjLn^JI La 

jJLujI mJj-jSLII iIj Lc j|j_<iJ, 1 Jlj>.| <G_<jiIjJ ojl^J icUJiJj-aj «JlijLLuk 

^)-aJI Ijuk (jl (j-a ij<uj/Ls- J^tj (jr^J C i j "m 11 joj (j-aj n— il i n->Jl «JIiLujjJlJ 

JLaJ ,2_lL>.IjJI CjI i^i^LuJI J_l^3 JjVl (jJJ (j 1^1 -»^a J^Vl (jk dil j i>iljjJI jj-a 

(^jJL Ij^La ^ j i ^ La ijjjU.1 ^Laj^JI (Jjjlll <Lc.l_u-o ajji-j (jl iiJjLLuk ^1 U~i . »1 

.« JjVl IjJLV Lj^jj Luuaj Luk (^l» '.SjukLJLI 



&_jjgjiaJI uLuobjJI 

(JliLa^Lcj jj^J -5J^>- <— il i utU (jSLuLajj i n^Vl <Jlij j Ij /h Jj-uij £-Juua JlSJ 
(JjSj I a K) £j_LaJlj £-a_>JI :2j_jL«JI «JIiLlLj-kJI J a i"i "i ((Jj-3 <j-a I i t i b J I La^) 

(jl .cLuj/VI (jiiLLajiJIj ijjL Ay^J ^ 0 1 "^tlj 'Mj- 1 ^' i ( I j «j j U I^Jl£. djtjiill 
jLs 4_ul i ,i ->J1 <j^LlU-j<JI oJl^Jj 2 j < j j U tl jIj^cSU 2_l^L^V| 0 ^,%\ ^Jl 

ctla ojl j~ir 1 (_,-3 <Jl!j_j_Lufc jui-l jJia joj <j-oj . 4jjJj 'Ml (JIiLl^jJljJI I q "i i <■> "i 3 1 

UI jIj^VI J^.) ll^jui 
JjaVI i L^J Iju* (j-o 2 j J£ (j I i'r-ijj (j-*Si 2J! i ii U ouL£j 

cLukLlLa d 1 1 „1 , „ j yc <L>uLi (_g| — (jL&jj ,jx. 4j>olj ^J-l^s c L«i-3 i IJljI,I li^p- (ja 

. CjLl^jJljJI Lfcjju-a_a d j S La * 4 CiLLa-uaJ {_ya 

Jj)>XI (jj-i C ^H L ' 0 LLiaJi! ^JuL£S 4-A-Jl£ ^_LU3^0J ^Ll3 (jL£LaVL «L I (Jjla^. (j_U 
Sjjj^aj L?j"i i ii U ( _ ;r 3 (j^i^-l 'Lj-k- 1 SjL^I i o-a-1 ■ t— S a Lulj i((_jjj-i^3) J-J-C 

jJIJ_<ji ^j-c <_jL>.I j^SJ . ((Jj.3 (j^o oLuii^Lj (_gjJI j j . — j 1 1 j-ikj) 2jj^jlj La cULL 

LjLiaS -i>»-j jj^j (jl j.* J-5>c. otal i^jJI Jl^II J-9-*J! jK ij-a^/l 2 SjS -v ^ 
(^jjj^j) (jLij^j L^Sju^s ^LjI J j t" i 'i j (j£J i(2jjL»jm sUill jjtsia (j^o) 2SjL^3 
.(incomplete «2JUK 

CjLl^jJljJI (j-a 1 j St-iia 2_L4j_jJI 1 jS-CJ La VI Jj-2j V ( _ ;r U2LjjJI (jL^ lil I jui ^^l^-J 
^JJ <l j , nilL) i' i_3j_lj (_P-II Ljl U3 S tl liJllli (jj^'l . " 3 i^ll-^us <U| 

■ Uj.^ .a LjjLjI V Ji^nll 2LIS j^i jjVI ^1 (*jJLI 

( Jj Lj ^aJ| 2Jj|_a_a 'L^jL 3j-a LLaJiir" i .il ljl 2Jjfl i gj (J^j-C. cLj^lIu (jSLaj 

(^Lj^jJ-JI) jJ^Lail ,j^a ^Vl 

Jl 

di\ jjJa 2 <j m i (ji)-^ 3 6^- l?J>^ 6^ I a ' ^ " j V I (j K jl -r ui Vl 2jI_c. (jf Jjj-c. 

,2jLjj ^>Lj_al3 ljl "i a >_J Lalu "^-i^*- 0 LLii3 ^1 jJjj^sjJI (jlj ijJjJaJI «LukLilLa 
jl i^jcjiill ojuk 2 ui i»jJI ^1 ^£.JJ La 2 ^j^^tl V idK Ijuk Ajljj 

(JjJij (j! V^?^ -2-ij uaj i. , j i^ l t_gj u< J I JijiJI jLl ^j-CjJI , 3^1 ' « ^ 1-4JJ 
o Jok (jjs ,jSL! . SjUJ_c (jjS^j J_3 (_^-*J i(_U*_L! 2Jjl_£ CjM^ ui a J_c^>-J 

(j^Sj (j! ,j^a 2 uutjjj >_,.i_ui La . . U S 'a JjiflJI Jal S}L«-3 a\ ifl -v I j ilJ>K mi U 
2_l_JajJI (jLkjjJI 2_iLaX. (jl J-a nj-Lfl-tll £ 1^>-J (jlr 2jjL£ jl 4£jLlo Lal 2 j , '-^ a 
(jjSLj JL3 (jji£L«JI (jl JJ^-JJ Vl -r j "i tl jj^a Ll JJ— 2j (jl Lajlj U" i m"i V 
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.«JIiLl^JJljJI jLjj-u J I i n~i_l (^ii^Lu Jl^-JJ V dj| V Lijl J-O^l Lo 

3j_^3jJI Lgj^l i r-i T a ,_L->.| ,j^o i j M MjjJI J-A Ijuk (jjSLj (jSL!j 

Jijla- jJL». *Llj-i (&1><JI jl o U t ^ji^JI (_La^l "Lulj Sj^a jV i ,itl 

iIjjjSLI (JLaJ^VI j»^^- 4_ufcj_j-a kiLuI/^/I J£j (Jl_y>.^l J-J-a^- jl j"ir Lij 

«U^iij C^^II (^3 L$-£L! .^j-AJI *KjJI Sj^La j_aVl S-L^ ^ Jjiji: 

s J' 

j£LoJI j_£ jG i U ii a . La j i n ri" jl L^jljl_>ul ^t-i->J (ji (jjj ,j_a Lajjjus- 

JlLaj ^jLi^s .a- 56 - 1 «-liLa^Lc jaJLc ( _ ;r & oLlj^LjjJI (jl (jVI Ijl^^a JJ-jj 

»1 j i" Lj CjLj-Jalj^JI f»j-Li ^ Sj_c CjLcj iXa_a ( _ ;r 3 3.5j_jwaJ,l CjLs^LjlJI oJUk 

J' 

i _ ;r 3 jLtslj i*t_iJj iSljL^ -V " i n"i CjLj-JaLj^JI (jl ,j-a j<wijJI ( _ ;r Lcj . <_Li_*_a 

f* 'J 



L£LuL£Ll« <-_alj^>.1 ^^Ij-j LajLLc Lu_uL_u1 oj^j <— 3j_*_u 




. La-o>j-xLj 4_6LLl!l (iLj^jjiJIj «Lt-uoLjJI &Lj_^j_iJI JLa iji^f j) >>-T («J^. i*Lj3-j^JI c-uL^- j^JJ i L^jIiLseIij 
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^<ukj (j^-J-^aLjJJ c) A i ^1 ^«i mi l u i in\ 

j«JL»JI Ijuk f^S: ^sJtjSJs J< ^1 (jj_cj_Lj 

La? . I Lflxal£ 
Jlaj I jui (jLe i l|j i^i'^j jl I (jjlr 4-S.sl uaJU 



Jri «11 2.-JJJ.JLI! 3j._«A!l ojufc i Ca I j i'r-iLjjJl La 
Ijuk S I a * * j j U I aj h2j«iL>. (jjl (j-o 

d iSLI id ui-ij £a L^jU j» J a (O-JJlJs (JIJ_<-uJI 

<j-a M-_;JJ2 VI S^LjJI ^ lSJ 6~ "'J ^ 



L>J Ll (j^jJjLA LLoLa (^SLI . Jl^.! V ?j.-o^I 
d « j . U 1 1 j ... A" JljJ «U tLjjj csaJI 

I (_ T J*J <^J I— J U2 LjJ. J I <r i <1 "l 'V. I 



t cjl .i K ^ ^- (jSl^j V 



UI 



^l_^VI — ^Jl r 



Luic. Ji-Jij V» jjjUI J>2JI 6^ <J-*J ^isjjJLI i ^tjti 




fduulgSJI Xn ujJLa 



Cr Ll (j^SL MjjJ! I j So}L-£.l J>£jJ,l Jlj-oJLi 3_i_uJiJI ^Jl 

__j_tp j-a-*J ^ (jr^ ^ °J ^ a ' J I cPl J u La LJ Lc. 

Lojl t3j rik aj <LLaT S J ^ ^ a (Jj-k J .' r 4 lS 1 -^' ^J-l^M 3JLa-I i SLU ^il—s-JI 

4jI L«is ij»tjIL>.L> cUla (J^oLtjJI J 1 *^ 3 J-Aj '.(_J_<^ J 1 (j^a Lg-Jjjs J o "1 1 n"i 

3_ajL.sr*i 1 11 a t_jl j i'r->LjjJl Cj-iI£^ IjiSLifcj .^L*jj (_£j^>- 1 iJliVLse^a ( __ T i^. j j taj 
j uajJlj 4_a-! jJill ^ a 1 ulaJI j-j-C Cj jjfc^UI (jjj j-fj^ £-LLi3 (__f>. j-a jlSLal£j 

. (_ 3 _LJa-£^/ I I OJJJ (j"uLa ' ■■ C J I (JJIJJ^SJI £_a I ^>-jl CjJtLlJ 'Jaj U/jJI (__ r -<-Uj J^U 

'•**•' «J^Li-Vl» cULlS' Cr la . jliajSU b-llj SjljJ SJiLoVl Ijj m j ( „ I u La «jj 

i>La*jl I 1 aj 1 j "1 i j j 1 ^ a 1 1 ujij i_iJJJU («^-jj IjiSLik (Jjs^l jl i«£(_<-uJii^JI 

. cU (j~*J m i i n 1 c-^fc-t-a cLu_ul_Ul_i ^ojfcj t(JjLx_4 

>— 1 1 j i'r-iLjj-Jl d < j jU (J t j 1 uli ^^jvjj 1. 1 1 .i i 11 j cbljJLll jjjs £_j-iJI Ijtjk 

(__vo dj| ,_jj>JIj . 1— 3j 1 11 1 j ii U J— lij^*"' ^ ^ "'l ^^rP*' ' La (jl (jSLxj 

Jii « tl di I 0 1 iii cLaJjLLo d 1*1 1 n I (jx. LoLaj (J|j 1 .i II Ijuk J ik-i fl (jl5_4J <jj « iri II 
JIJuJI (jl J_jiJI 4_^>U- .4A-jJaJI ^ VrHpJ 

. 1 1 <a j^l I m j-Aj i^jVI dLkjJI (^ jJ-jj Ji^ Lxjs Ij-JJ^ 
jjfc La (__;jLojJ (jl Lal l_$j^/ 1 1 ^ ia (jjj_jj_yi I j i>iLjjJI i_ij_)_iLLl 2JjLt>i mJI 
Lal . 1 U ii 3 «Lljv j l_>J I L^iLjJ, oLiluVI t_ij^>- d jl o r d j i""i jl iJji-ilLi i_3jj_«-a 

'Liaj! aSIjj (> Mi UKU ^L^iVI ^dlj ^^iUI J^Vl ^1 *^l 

^ 

. [(jL^^pJi,!] Jut^aVl ^IjJ Jj-^ >^ LdJjJ ((JrO t^aSLilLa 

Jjfcf 3 ajj LaJ jt «SU-mJu^JI 4_^j^IaJLj L^j-U Ll4j_i_o J^Li-^l» i_)LiSLII t.** g I J^aLiJI (jIjJjJI (**) 
(j-a i_kJJ_<i jjt^ i 1 "IV 0 ^L*JI j-i-olU ljL*_a ^c-Lj-isf^ i \ WT ^L*JI iLLo J-4-*JI ljj-Lt->-m fju i4_^ojJ^JI 



Ci Ljji U jJ I 'feiuulA 

|j_^J . W mathesis ^\U,n\ ,\ dJL. ^jL^ ^ki-a 

^jJsjj (jl i j M <-Hi I j i>iijj-L! d j i'nj o d ri ih\'°i (_gl (jl (j-^ 'jl J " f VI 

<bl .S-aj-iUl LJLc. ^pLj iL$JI_«^>. iCjLuJsLjjJJ 4 j -r . .1 jl st-u-aL». Jjl 
VI tjSJj) 4^1^ ^ lW>^; dri^' liijJjf VI <ta jju V .U Lzjj JU^- 

.<L_i sL^LiJI sdiJ sUlLj <> ii ir^j (jSUf Vj i^SJLaa. (_£l ^1 4 j uuJlj \jJt ^J^aJ 

tljl i?i Ml j»L*jjij1 j ^.Lu Ljl_p.i jjot-ia (JL«^>- (3- >, -'l j -j » '"'II £> -»ij j-^^y Vj 

CjLj-UsLjjJI iJ-^uj jjljjjjj L«-J-JJ .«Uiill (JL»£.VI ^ys JajlI <L2_uV| JKjIiVI j I 
La lil !-5jL> jl La-sLa (jj-^J JuS t(j a "il (JLa^-i Lc-il^ iJaJLa (jjuuall lLUTl<u V 

i<L*JLJI 4jjj_>JIj 3j_aLi]| aji t . nlLi jj < ."ill (jl . ^ ' (JjjLiJj'lj i." i t i II (JLajsj (jjjS 
LaJj_a LaLu CjLuJsLjjJI ljr £ *jj,l 4jS^Lj (jl (jS-a-i i3_uLujl JJ^I 2jjjjS-i (jj/Loa-Vlj 

I j_4 (j_a Jjul (^1 l_ufcj i3jtjJX. (j-Lli-d (j-Joaial (jl ,Jj .J < ."ill ^JSl 0JlXJ (jl (j-$-<U 

^Lj t}L_a (J-^JJJ (Jl-i- 4 -^ t(JUt4J (JL^>. (jl .(Jj^LlIl Ijuk (^jjl 4jLaL^ta_) CaaJI j 4 j— uSLj 
I Jui <L_u&La sd_9_>ij La j_ajj,l ljr £ ^>.j^u (jl (jLulIl I— aJJx. JI—aSLIl 

4jjLj>iil <Lujia5LaVI ^Lpl J^>-l (Jj-Sj ^*JJ 'l i j mfljl 3j-j-JIj ^jjjJLij 4jjj_»^>j <UVI 
(j-a j "j flj i-dl i ii aVI La^j-La Jo-I^JI pl . .J jja <Lu^a jl (jl I J-4 Ljj i a£ (^ 

1 j" A , „t'«j .-.1 ^ .'^1^11 JLaj. aJlS «GLa i j^UjTal ^Jj Zu^ollL 1 ' jjlll 2_uiLa 



.4jJLaJI jJailll (j-a <UJ*aS i -i (jSLa-a Jjiail^ 
(_ 3 jJI <Lxj^3l_>JI (_j-4j i<LaLjJI Lgjl a ' " (j-a t£j-Z>- 1 'l < m CjLljJsLjjJI 4jj uaj- j 

jJLu^a fertility 4jj_uaiJI ,_L* 1( jSLI .^LuJI J ^ 1 j_<^LlJI UJjU. 
Ijuk 5jlj_c. i 'mnj} ,_Li_aVl a aKII ^ profusion 3j-a>II (jj^i Ujj Si—^Lla 
mathemadcs ^IUi^I, ^1 T, AVI ^jji^JI J^=>*VI ^ mathesis ^Lti^VI J-Jill «jus, (*) 

. [(jU^lil] jcLilIl Jj i^>-~j 2L2jjlJ,I ^ SjAjil (^f i4ijjiJ.lj joiiiill Juij JiS (jJI 
Ljljj ' «Lj-fllaJil I ^ " i njJLflj J-^J -^'^Pj-^ 1 11 P L^uL^I I JlA 0>^d ^ M ' ^ * ' jll t Lxa»t (**) 

^sjjiil 4^^^Ji^1ljJ,I j_uLm jj-a IjLia_a JLcj>JI i "iU-w j^Hll t 4-ta-^l U irtVI «dijjjJLa^ 4jjlSljl^j ^j-l^J 

^ Ij Jj_«-1 (JjlII 5 A ,,il^ ^ 5_ub*VI j! S-^-Mk^VI ijjJiill ,jl .3__4LlJI SjjJiillj t^-JjJI 

.[oU3.>ui] *gul«. jffjji i a] h-, i «1 

,^^1 ^L^JI Ui ,(X> a j r ,»L^j Diego Velasguez ( \W • - \o\\)j i £jyi jJLyj (***) 

. [(jU>->UI] a^LkiVI i^jjll ,j 1 1, i nj^. ,0^1 ^» jjl^ Claude Monet - UI •) 4^ ^ 
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ajui dijJL>.| JlJL! . ' bljbLg-^ iSjj-* 

oJjlo-l biljj (j I (_i i>><1! j Ji-L*JI jJh bvaj i(_JJl! i kJ I _J ^Iji 2jLa b^J obuJsbjJI 

(JjJuJa (Ji}-* (jt^I j j*ill <dJL (j^ a i n" U j jjaJJI jl ir^ 3 <_tjb>. jj^a 

CjI a m (j^o d j i nbml 4 a m (JSb j-jJL«j <La I J " i ii 1, 1 2jj_^a_>JI ajui . 4_a_<-2JI 

. 4_iSL«_« 1 (jU'fcj La i_al uij^l <u£jj| j-uj bjj! "iy^ej lObuisbjJI 4_*_uia 
obuJsbjil ojjLAja (Jj^i-I ^^ajbuaa. Cj5b 
(jjlj (j-l-aitll Jl>.| IJljj (jj| <13jj<_a J j t" i n j li^tit-! (_3 t-i i t,bi |jL>- 4JLujJI l^'l ii^ ljr tt, 
Jjbj ^1 oL-LjJabjJI (jbSwal ljr &, 4_ijb\JI <L_^b>JI .j^a.VI <j "i i j 

<L2_<_2j>. . (j ij r jjal J 1 j_a babu 1 <j i .i n'l J>-><J 4 n ir-ill oJl^J ijj-ajJL! 
jba tiilj £^aj tCr «_aljJI j«JI_*JI (j_a J-J-^l 2Jj (3 i n_* <d^>-ljl (j^-CJ ^(^i V ij-a^l 

jij^sJill <ul .3_Jj^I bj-taljjj L&jil obu^sbjJI o-ijj (^llt <( -j-*^ J^' 

liiTLaj JlJj^III Ijui . (jjJlj>JI (jja tj-ia I "i i ii j iiilu-aj Oj^*j) "JJ-^ 3 (_j si 

(j_a (4£.J-!I Cr^-J • £l -f'y>^-^ 4-uJuL^II JJ-gla JuLa ^bj-i-ill jjaljJI (j_a ob-UsbjJI 

^ JiiU^ ^ jjSM\ ^ ob^bjll ambili i^UJI jfc „<Uj J£ 

<Lj>.j *b^ j nll j i4 j < j jt-il| jajJLsiil jl (jit g; ij^ljJb (_Jj_iij_>JI Jb^ajVI 

. I_g_a_uiba_aj Cjbj-UsbjJI <LjlI jjj jj^o b&jjj i^-ljj (j' t">" ' ^ in -»JI 

4jjLc ojb? jJj (_yl>- L^JbLc.1 IjjI ^yiijjj V IJ7 Z]\ dil <i i n 1 1 ^ Jlj>.I j^JlII i lj_p-lj 

(_>jij-«J i^jJI (jLujyi j iJJL*JI ^bj Cjb-UsbjJI jl (j-ij Vl i Ijl>- 

. b>cjijf i^jJI jji 

^3 n j jjSLa-i V (_jjJI CjLljJsLjjJI (Jb*j>. " <lui\ (J-S-i ibub>. b-ila> lilj 

j^a j_uSUI bijJibjj 'jj-aj b^IIj-li-l (jl£L^lj i<>" jlr La j ^LuJ^I (J^jlII ^blj 
^1 Cj\ i iXbj-ll CjbLuAa l altaj (jl '- i i ubi I (j_a (jj^J jlioVI I Ju& (Ji.1 JJ . J^SI ^Jl 
^ i t "i 3 ^j^/l bal . 'Lj^». jjj j i nj i n II sLijjiLaJlj <Lj^>._jJjIaj^/l ^ a ■ J aJI : (jl <i . n 3 
^ b^lj m jjj (j^a CjI j '^bjJI b^jj^f (^jJI (2_ili.|jJI) 2_pl jJI '"'l J fl j^Jb 
i^LujI ' b-lJe " (Ji-b oLuJabjJI j«^3 ^1 ^ t i nj <bbl (^bll p maJI ba I '.jbj£.VI 
. jfijtStll oLuJsbjJI (jLujVI Jijjj bjilo ^^1 i_3jjJaJI jUal ^ ^\ 

5-iilLi j>LJ.I Ia j^s ijj^i .i^aiJI j^l i^JT Jj^ 5jjLia, 5_4jeio Mahabharata tSljLiL^ (*) 

. [(jLx^-^UI] 4JJL14JI 4jLjjJI Q^^i<~i\ ^ja j^yAj i<*_aJ£ U^^- 4 1 fl^^JJ Ly^l^ > ' lt^ 4jjj^SLui1uJ I 



tiJLufc (j! tP-»- 3j_fl>Jij_a Jljj V (^lll t 2jfi i „Iriti LljLjJajJI j»jJs! 

_5^tj <— »i j i>iLjjJ1 JjjL<L>. 4_JI ( _ ;r «J<-ij (^-ljlII jJaljJI I ri I" V a ULc 

jtu-ul o_j>^.T J 'n\ .«Platonism S—u^^LaVl» ^u-uLi <-aj-^j <<ii!jj^l_i-_3 
i^jJlj>JI J^jJA\ Jlsl. j^liU mathematical realism * S-l^LjjJI Ajj-sI^J! 

(jjijj ( _ ;r <iUtjJ cLuliJI d j o 1 m" 1 1 ojufc ^ Jl-st" 1 n') i_3jjjJj . J ir^ riia J-^lj -^y*- J-5 

(j-o ,jjia1_>JI J^oLjJI (j-o Sj_a_flj C-o.jl (^Jl d j i>iLjjJ1 d j < °i\ jl\ C-uL^ 
iLlJiLo (Jjiiejl Lc-Lljv» : Lufc SjLcVI (jjr "1 1 n"j (J^3 (jjs Lifcj^j Jjj iCjjISLjJ «Jli^LoG 
VI ja^UI ^LjJI ^ (jl£Lo (^1 ^ M j t" 1 ,1 a J< I jufc JLo ->>>-J (jL£ ^ ,J^>- 
d «j j U eS^-ri t ^I- s (*^>" (jr^ ilj-ll J-^-JJ S r oJlJvI (jl 

i Lil L^jJljt" i n I joJj iSjJljIj J'C i"i! IjL^J 3.}J^e_o 4_ukLo jl Sj^j^s jl i4_u-«_a 

(jl ' SUc 1 » : j^a- Ij" i n 4jI k> dllij Lj/L-uI IjUfc (j^-£- ■ 't^JtH' (Jj-^iJ 
L^j| (_ , 1 n-wfj , I ' l j ^ c (Jj^ ^ l_u»SL>u Ci 1 njt JJrtjJI «jiiVIjij 

,(((j1^_L>J1 4_t_uljjLJ (jj * -^"1 >, t I j| (j^_ul_J^_jSL11 j| (j^uLj-jLill 

CjLc j usjJ,l (^ LjjLj_j_a (j-u^J I 'u Sj ■ ■' JJ (_)-"J -^^J^h 1 J .' c J 

ULj^ (jj^J (jl S-^? 1 ^ ^ JJjlII o! (Jj^i 4'"^ LoJ^- I j • " a 1 Sj^Lill (j£. 1 iiiaJI 



2^jjlJ,I (jl Jj^J |^l |jy>-j_a (j£j «J (jlj ^^Is- L-La-jJ^Jajl Lsl^Ij i-dlL<u 

jl ■> S "1 r I J^2J O-' L^l^ SjLcl 3jjj_UaJLi (_,jk 

(jl . «LujJlJI Jul^JI jjljj». (j 11 j ajj 1 U LaL«j , 1 U uijSLj (jl i— ll 1 n-»JI 

Lcj-Usj-a (jj^J (j I (j^-*? (jW^ J-* (J; 1 (J^L* (_y'-4i ^-^1 -^J-?-^ 0 l>"t!^ ^ JJljlII 

4jjj.jJI (jJJ j»L^JI J-wJI I jut uallJI Ij^i L»5 .«cjL^LjJI Jjj^>!» 4jL;5 ^ (*) 

. [jUa.j.lJ.1] (jj|jj»Vl jlji ju^-f 



pXilg3JI Xn ujJLa 



L*iIjJ I j <j a i^^jJjJajl jJal j j-4 j*v ii H jjJsLs. jjfc La (J£ iJjj/jJ I < ilj .j*C nll 
<L-jLa ij_SLiII diLcj-iij^ Jj_^>.j ^^-11 4 j . nilLi La I . <U «Ljt-ijj jj-ujJj i 1 nl i .i j^-ilt 

c. r ii 1 1 1 n Sj Lg-W ijia L^jl LijLiLa <l2_<JL>. ^y> t-^u (^^Lj- " ml (j£-<u V 

CiLcj-jJsjJ,! jl JlSjJ J-"<J (j' ^-J^iLiJIj . 1 <j j '"I lS 1 -^ (j-*jJI ^ 3jj^>.j-a 

4-L*jal jJI _aj| 1 j^a j^La. (_gLj jJLajJ V Lii&j 1 agj jl L&JJ 

<u! tj-^ J. Dieudonne «L-u-ijj-i ^Lv ^1 5 . ,<,<\lij 
Ijl_uij <j_ojJ (jj-cbj ^1 Jl-_ucJ» :>LjL_> (***) A. Connes <Lu^ ^Vt l^j-Ujj 

J) ' " lilj **** Llj iU-l^>iJ ^^^1 <b_}U,1 4__j_jl_£i 1 jJ 1 ^j-* c * j_i_u1 j "i $1 4__j_jl_£>1j 

. . . . cL_)jJLi,l (jJ^mi ^IjJ L-a Iji^LJu ^ J ' *^ Lj>-^ ^ 0 ' " J Ct^tH^JJJ ' 

»_j^_>JI »1 g "i'iLi c_4_jlj ^j—iitJtJI -hh 1 (jr-^' J-^J o- 11 d -^-i- J _JI 3_l*_)IjJ1 d_L>-^_tl ^-3 

t JjVl jj_tJI n^rp>L-J1 jlUUI t^jSLoJI faJLc d_L*_« t^-a 'J-oij j^- (tjJL_JJ ^-^j^lajVl jj >^ "tl 

. o * - Y^-. Y* M ji^iimi - ^Jjj 'C-jjSJI iijbVl j (j>LiJ1j 4_.U"iU c _ j lUjJI u^LfUI 

<-__! Lj 1 ^ «_> JgJ 5-!J^>JI ajL4 jJj i4_l j _L>. Jj-uJ J-^- 5 JJ^" tj-ajJ ^Lj-l-JI Ltlau La ^jl j_L_u LcJJ^ 

. L^i3 Lijf jj-a La J-AJ---J (j-^jJ^ t LijLtjf jj-c ^L_j___o Ljl_I^ '-ij^>-^ L^J (jf ^^Jju t _ ; __JI i4j-_>L^JI 

^ L3 4_jj_ik> i_iicf t___V J_2 4j__oLpl 4_m-3ljJI cdJj ^jf j_«V! ^-3 La ^utf ^jf J__*-Mj 1 JL-s (___^ 

4j_-_tL>JI CjLuI « l-LuLa-uLa L-Sjjj» — Jl^jjI^ 4__3jj — Ij^J (j^J-iJI ^ji-JtJI Jj-uJ J_!jJjJ J-^l 
I jufc J_C JlHJ . J_t^L_*J Jj__a_>o 4jj!j_Cj LL___3 (j-ajij (jJaJUU ^IjCLal L^jf^ CjLi_-aL^il 3_lLlUc-UI 
La 4J^-a ^jLu 4_lLc t j^lui Ij «J'^J ^-AjjIj *— J 'jW^I f>^ c ' jW^V 

L^jjJ_5 ^-9 Lu b 4__ J _aLaJI 4_<m3 Jla-J tLgjLJLp>J LAJy>.J L4J J'jLa jJI i(_£>>.Vl jJ__JI i^vj 

jj-L-J l-Ic Lr-'l 'j'j-I-^' (jut-llajl — <-u^ . j__vVl tJ^jJlj l?I>JI (jj-^- 

. [^jLa^-jjJJ] 4_u-L>Jtj 4_i_4-aVI 4jlJL 4Jl_<-u-a L^jV 4_L2_a jj U , a ^-9 Jjjjj 

5_aJ_La ^-3 (**) 

. [<JJJII] abrege d'histoire des mathematiques (paris: Hermann, 1978. 

Jean-Pierre Changeux and Allan Connes, Matiere a pensee (Paris: Odile 
Jacob, 1989) M>U] - 



Ci Ljji U jJ I 'feiuulA 

'OJ f 1 ' .' a jj^Likibj LjJj-S :(j^j-*3l jj| <l^>- 3J 4_4jcIj Sj-JJJ^ I Ju>.jjj 

.<Uc (jjjjL*jj i_gjJI i_aLiij^VI iL»jIj jjl»hJ,Ij n-saJUI Iju^. ojaIjuj 

a-uJsLjJI Sjjj^JI j_uu (_£jJI coherence Jjl , n"tl 4_jj£ ol a ,,if ^jJI dJUi Lijjf Sujj 

(__A>- l_jjjil_rj3 Altbj-yi jla 1 4_J)VI L£jJjl (^ ^^f-^U/^ ll>l 'J - * - ^ <1>^ LS' "JS^ O^- 
(jjo lj_tj£j_r£l i3jj_ia (_LvC <ula3 4j ud Ljjl il_jjjJ2 4loL^ Lililaj iSjjJaj CjJl>.| 

«jjjjs j^iejj jl luiajl ijJ>-aJ <-5j^ ' ""^ • ^*- a ^Ij^VI i-3 VT jajjs 4 j 'i" (jl 
^ u -a- t - l ll JSuIi jujtuJ jl '. ukjuaj (jl £3juJ (jjJI 2jL-»-VIj *jj,l auvjJaj (__jjJI Jlj-uJI (j-u 
(jlSwfl J£ (__j3 Ij-iJsL». (jjio J I '.2JL«-3 4jj3 SjjJaj (__JI 4 a jl 1 .1 a_ukj_j_a (JjjxJ (_g jJI 

Cjj-jj I—UsjIj . 4_2j_>1oj 4_2j_>1o i—ilLi I j mflj ^a^Juj jjj>uj (_5J.II di^ljl-a-jJI iy° 
SjjLiIt>.| JJup CjI^cIjoI (jjl iSjJjjv <-jLuJ SjjC. (j-ts* (__,!£. (_)*> uuj LaJuC sLutil (jjl ' ""H 
tft-jUalj t "1 1 nl) CjLjujjj tjjiufcj—a JJ*J I (g " 'j ■ a ol_i_uJI «jai JufjJJ .4_t^SL>iJ 

iLujjI (>ijj 2JiaVl tfjui .Banach ^lii £j jjs jf oj_J.uk £j j_> i(2_l^L^) 2jjJ1o cjLcI j_s 

4jjj_c». (_y3 jajjjl '4jjjj La (j-u JajjJI (__,_ (jjjjJsLjJI L^j3^Lj ( _ ? j]| 2 ij» , ^11 ,Ji>J| *jj_u] 
^JJ a' j , „illjj t Ij-ljjT jfi Q -r ^ p Lgjl (jj_aL«J<) ja^I jjJJ <jr^ 4jjLx-i!I VI (jjjJ V j-a^/l 
«jjkLJIj tlUi 11 Al ajj uall £a lj3j\a IjlaLtUj (jl jfi^jlr i_i^-i3 nju£uX\ j-JC (j^o i(jj_)L>.T 

Sjij^vjji d j | 1 a ,_p3jl (_ T 1 £ - (jj) a. ><i*J (<^il (_y3 IJljI (jjjjLSljJI 1 'l uu V 
t_al ."."C" t ul La Jljv d j uiJ Ijuk (^ j&4_b j LS-o j . 1 l~i n 3 Lipj ri i'i*^" 1 nj j<w>jlj 
cLcjJaJLa cU_<jiIj <_p=jl (^l (jj ii i'i's" 1 nl,l Jj-^J ^Uh 3 "' • d ^ J * ^ J J^ 1 
l( JJj J>L>- (j-a VI S^LtJI ^ CHjLjeJ V j»J_fljJI (ji^Jj iJiijJI Ijuk ^,3 j^a- miII 
. Sjt-r-w (^ (j^sVI j 1 uli Lo. jj '. Lis-j d)JJ»J La I_jJLc.j LvjJuIa I JjJaJ OJJ^JJ 
^jiaju (j I joi»j jjfcj i(_p3jVI (__,!£• tfjJij Ij-^J^a (__U-«JI ^ f'^uSjj (^jl j i>i LjjJI (jl 
(j^a ^1 u< 1, 1 (jlj iSJjjIs dLvj J_tj VI Lj-JI (Jj_i^5jJI (jSL«J (jJ Sjl "a U JjjLiL^Jt 
Ijuk (__ r Lcj .(33VI (^1 (__;jJ,l (Jjls (j-^- ^-J-a^J J-'-.'rj (jjl (i ->JI tfjuk Sjji 

3_3j_«JLI dJJj (__ r L. Lujj jl « jJ i«i_jJLjJI ^j_lII» (jjs SuSj^jt.a |jj 'u 1 1 n (JjjitJ jj»jJI 
.«(^IjJI ^jjJI» (jjs Sjjjutji JJJ^a (__,jk (jjJI l (_jj'- J -^' O^J-^' (J^J>- (j-° Sl_uj>J,l 
:Ajjjljaa«.^l aj p gjl cLJa 'l (jjl-r . nj jaukjlutcl Ij uia3 »1 uuJIj (JL>.jJI uUjjjI jJS^ 
(jjs <Laj>.| sLuia^La «uaujj t^Jjla Jjs-I j Lujj>- 4 n 1I1 "i^l i_£jJI (JjLjJI (_<;jjj>J,I JJJJ-J 
Jj_a i^ajjjl (jjl ■ " "tl— t gjVI uaj| S^j uij S Jl 2_i5L»^> '5 S j S >JI dil a "wl 




p2jlg3JI Xn ujJLa 



jJa (jj! 1 i^i» . »j iMI jL*J 1 ^ j 3 O^LaLIu (_£j-^i-l JjLsT (j-C (JJJJlj»_jj nj-U-3j ir-ill 
JllLs.1 j»l n U S 3 t_ilj_oJLi I j^. Jtiejl f-&ljJ J-4 '.t-iLujI J l*JLu ^<i"i . n 1,1 ^\ <— ij i n "t\ 
t^^l*. SlLjJI (J;l2j j«i>. f <jjlr jjiejjjil j»l i4jjJlJL lj_u£ jjjjUI JjL*JI ^(jlU^ j ^(jjlr 

S_l*SI yi ^Jl ^JK.'iilLi cjJ ^\ <_jLujV| ^ o jui S^Siyi ^ 2_ul3|j juiit jjuj 
illuminism JIjJlVI jjj^> ^ S_iiita L&jLucIj 4-uJsLjjJI 

ijtjjl— jJI (j^o 2ij_«_4J <Jlil — l^iIj "i r VI (j-o ^j-iJI IjLjk Jii_a -5jJI (jSLxj 

^ a " i m') (jl ja^i.1 (j-oj .JJLkJLi (jjjH (_pJI j_j-oVI Jljjs-jJI (^jjJsjI,! J^oL«JI 
(jj j i <3 LjjJ I ojj [£-£\ (jj' 1 ""'^ ll>' JJ-^i LoJ^- ^-uj^ O^' Cr'l l£>*"' 

t£^Lj>. j-^l cLc. Lj-i^aj j . fj S ***' 1 1 j-_j£LijJ1 CjI—JI (j_a «t_Lj_*_« 4_jJl ^1 5j i 4 

d S la * 1 J aji < aS» ijy^- (— 3j-*jJ1 (jj S aj ^ L t - t -g rw ^ j (>>LjjJ1 (jl (J^JLII Lu S Laj 
. LajjjjI (_^<-!l CjIjI i ii U ijrC 4 1 Sj i " a ojij i <aj L^mdJ d ri jluS! U 

j mi r jjLoJI (j-uj—iii (j-u (J- lIai ji ^jjIj ^i i_3j_lj ijmi jj j . n ^^l^- 

(jl (^1^. i4 mi frjdl ^jlllill JtH^ JJ^. Ls-llLa (jl£ iSjJLill ajui j u>£ j^jiLlIl j 

(_Jj-^>- tillj c-ll fl_CI (_y3j •0' 1 -d- 1 ^ 3 W>'^ >A-JJ>— J^-jl L-^jl "'l "'l ' 

jjL^j . jLSLaVI jjjb ^ <d j ^b.*. V , i ;; ;tt» 2 » ->.tj n U ^ Co g aljj jj U.uVI 
( _ ;r ujjJ,l j uaj»JI SjL^j Jljij «Ljjjji^LIl d fl • olaJI '■"< i i"i lJ ^i}\ 4 fl-u*JI CjI i se glJ 
2jjl_2_a i Jl_JI j-^la ^i- 5 ! -0 J—i^- a ' "■' J— V 4 j i"il J-TpLj Jaj ■ ujJI 

*LuJI jL^Ij (jl (.yi^y '^tP" 'f <i 1 " a uw^ 3 ^-'' ' 
Stiili ^ Lij^ cjjo. IjLo .Selila LjLSjj o-^j'j- 5 J^-^^ ^1 ^ u ".'J 5^ «ti»^L 

2jLs.j ji^l J Lclijjl j,^!^-! J i4JLalie-3j <Cu51j^3 ^Ja_«JI ^-j^aJI A <" i nl jJLl 

I jji 3>3j -i nt.M I 1 jJalj^3 fJ-^p fJJ 2juj2JI S m i I I C^jIIIIj iJj^ mJJ 
(jVI Cti m*s r j i^Jl^JI (Jjc-^ CjLi^jJljJI C^Ut3 i Ljj^2j t- ljr Zi <LLu«_a ^1 j_j (j^o JJ*J 
<L«jjLiII i^jLlill (JL-^I jjl jjlc. iJVjlIljVI j_iiLla d!j_jJtJ iIjjJl^. L^jjjjj LoUaj 
. LaKa-l jii^l ^^l^tJJ i JL<ia.j 2_<u<3 I j (jVI mJJljjj i«JljJl>JIj 
Jijjl>o 4^ jjJ.1 ^jf i^j^ t 4_La^3 j^JL- ^ jjla i .iTvju illuminism Jl 1 1 i^Xa (*) 

l_4jJL_cia_A (jl i '* M ^ - t^jV. t " i n VI^ jjjjLj-iJI J-Jj-la jj^- q l>"t^^ Ct j '- j> "^>-^' i h u£J\j 

j-(tl^_j>JL! 4_2jL*JI CjI jjl ^JJJ ^ jJI ^uJ_J>JI jj-a tL ^u_iiII ^^jSt m i J j^j ij'j— »^VI 

4_A^L_ct j g mi f jjl ^Ir h_jjJJI (j^ ^ • g^jl fjMj I fljl .t ir ( _ T £lj- t lVI t i iTv jj.1 Jtj>o (jf j^^-^J -'^j'j^-iJ' 
^>L^> ,j^J ^ j»l 1 M / _*0AV j»L«JI ^»1 j_c^?Lj "LJc ijjJI iJj-iJI ^ J>Liil lS-Sjjj <j . H 
«j^ill J5L_l4» I jj 1 < jlU (jij lS-^ja; d "'N Jl a-c! jLjtJj . jl_j>JVIj iSjijjJL! d-oL^iV ^jjjVI o^-^ 1 -" 

. [(jL^^Hil] d-i^lj-tlVI 4 n M i lnl l j^Loa-a ^utf ^ «ftLiSl=»JI ^1 <r"r I ^ ilL^j»^ «Jlj-iVI 



Ci Ljji U jJ I 'feiuuls 

La jjt (jjSLj (jl SjJ^ iMLl (j-uJ-I <LjjJu*J La ^1 j U 't V I («-$jjJ ^5>y_3 '(j" Tjtl 
cL>-L>Jlj SjjjuJaJI J£ £-a n_3jj_laJI Sjjs cLusj-aj Lo jjk mJjus.^/1 ,Jj i4jjj>u^a_u 

jl^Vl yJI L^L^f u»LjjJI 2_<_«^iyi j .X 2 QyjX\ oLUsI j^ucVI ^j-ju 

LoJlLs 2jjSJ,| dlljj < r— l" T 1 l)juk (j| .J^I^JI 'ijLjLiL (j^- Lflim 2jjSUI jl SjJ I ^t" 1 1 

.4jjJu>JI sLjuuill 2 U , u |jj 2 Ij alX I jJal^JI 3jjj^> Lg-^> I j" LaJu£. LcLija! (JSl JJuJ 

A. Darbon jojb 4-jjjliT i_aj , □ Lili jj^j.ju>.lj Jliu ^uLc j uiju-Jj 

' < *-»_t3 CiLojl»joj jl£Lal_i juvju i ILtla i ■■ -«-jUl» J . „j CjL; tali ^ <^4. 

Lkljl I A i^LjjJI (Ju-dJ «Lut-filj JJ*ujJ J_L>.^/I (Jj^a-flJI lJi^>JI 

jsJj d j j g * tljolr CjIjI j" c L <CLxu>. d ■ " fl 1 C^S^JI .(j^-sJIj d j il j j uaJL 

CjIj-uiu-a^lJI -3ju>-J 2JLa-~i i uL Vju>. ^Jjb jfl 1 1 ii J iiuj'bj Ijuk O^J 'J^j - ^- (j^ 

,(***) jj l _ u3 j-jjujJ jui-L Ijuk jukj - LlJU <±._;_->. - indiscernible 

. LaLu £jJa_aJI I j_<k i"i i<t -O Ju3 LaLc (jjj mi r J-ju3 <Lxjj^ux_l!I »bj j nll jl 
<L__«_il^JI J—iij ^yfl Ijljioj b'j— 0 JJ 6 k II -ijLtj j ir^ii r qC JL_UI Ijuk i a u£jl 
ju£| S'r^U «Lcjua Ci i a-J (_,ukj 'l fll m ajj i «a "i a l_L>.jJaiaj| Jy>-J <>-jl i^LuJaLjjJI 
.ililj ju^l JjjJsjJ,! Ijuk j^jjj ,jj . l(j ua^J jjJjUeJ ^^lll l*Juj jjo 
J ii 3 . I ^ j II j I m i J (j I (jj r "i i n~t 1 1 n I" t a 

ju>.f jJii 3_^j cuLuiT Jean-Pierre Changeux jJLjLij j-uu jU. ^ j_c 

jj,l i_xu_iljjj (jl Ji^-Vj . jj,l CjLjcjIj ^ < J J U 1 1 ^tJjLl!l ^^3 (jt I <3 I r-l V "l 1, 1 
jux. jl Lj^lj iLili-lj Lcjju i£ L ^-f* ' fl^Ltoj-ll p j ta u j ^ i ii ->JI tiJIjJ^/Lt 2u-oL>J| 

^ a^ku^ y (*) 

( :i::ft )Andre Darbon, La Philosophie des mathematiques (Paris: Presses universitaires 
deFrance, 1949). 

£ya jj>->U LyLj-a La-AJcvf jj^d ^ 0^3^*-*^ (j^Cj-t^j^ JLjIj (**#) 

Jij^>.^ Jj-scJLj-uj ^LjJLjj isLj-LjULlJI La_!_u £a->» (j-a j) c^jlSlilj ^jLajJI tjr i3 I ^ ^ c I . f i!jj->> 

u>Lu3 jllLuJ L-»-A (j-a^ 4jLj-C jLjT tjji Ijjt JL*J tjuuo Cjlj^LalLa^UI J>>-J ^ JJ- ^jL*3 

jtivLj 4jI (jut-tlajl Jj Sj ^j^i ^Jjl^ ^jJI fjL_J,l jjfcj . C1jIJ>_j_4-oo^UI ^ J-C fjL_ua 




p-ijlg-SJI Xn ujJLa 



(jjjJa (j-C (J-«-»J j jjfc idjV jj_aj_!l £^>___iej I <l <i r (jl . j_j-_aj-!l (JjLuJ t^Aj 
J-3--JI ^-J p i LaJ-LCJ .4-1 cU^sLiJI cGljLi/lj cGLa^Lc ijJt, i4j_L£. jj-oj 4_>JL«^a 

. Ljj^SLij 2JT ^ (jSukjJ,! (^li-ljJI ^Ly-^MJ 

4_i tj} t "j 1 a p< «i i^i ^Jl Jl-Aj 4_jV j j X y j— J-£l j— jjG J i 1>°L> "i r VI Ijuk 

(jL£ <_t- t - < _a t_y*2j (j^a ^lieJ V jJijl mi" J^2j (j I ^ JJ^JJ (j^Jj . S-iLc (jj-j-jJsLjJI 

cjLljJsLjjJI 2_ij^*_cI Cjjj-li-l Jl^J j i IMI j^jlull (^ j«JI-c. 4_3jjlj (jl (^-i-jjj 

liJJj 4jt_uJaJI Zj-x-U3 jl .(j^tj 1 i V a 4jj^*_c. I (-3 -&J Vl i(_fj^>.| 4_!jj*-C.I ^1 «^li-ijj 
l(jjlr j ijjtVitl (j_a (jl i i .ill (j^^L ^Lj c?-* 'Ct 3 " *Ls-" <J^ J-" -0 L^lila ' j-^L Si «i i n U 
(j_a J-J^l J-4 La tiJLj& (j^-Ij • Luj-2 VI 4jlLj /<sJ (_£ jJI L^JI_*j^l j L#_aLu j ■ flj (j I 
(j£j j«J l_a (_yajL^a_>JI ajui Jii-a jj,l J-Uj JjJajJI J-»^>- i^jJI <-_-t i i uJI 1 <i a . L*!! j 
Ji^>.j LajJLa (jlajILij^ La-ua w 1 taj 2 ) m£Jl!I J-^VI i g I Soli 3, 1 j * a aji ua^JI ajafc 
SjjaljJI (_LoLIi_a j»L!aJ j-<& (_L>-^ ' La Lu ( _ ;T a.jl— >JI ^sJI— «Jl j«-j5L jJaU-a jaUijj 

<bLa i^Ljj-LjiJI ^jL_^ i_al mi'^I ^1 (_LojJ1jj .^1 k <tl Ij^ j«JI_«J| . u . „j Lajj^. 

ijjal^aJ 4jj 5e-ua-a *jJ,l aJJt LiLaL <U£LI i(Jj^>.| oLlj^sLjjJLi w aHjj 

idiLaL». (^ JJjj Ljjl iJj-aJI ^L«^>- • j-ail (J S" i ii 1, 1 Jol Miill ^Lij -^J-^ J>*J (j-Ij 

(jjji^-l ^ L>il '2jL>-I «LlpjJI ^ i iuJ ^JtjLij L^>- jjjal (^lll 2jU-VIj 

.Sjjj^jJI (j^a *jj>. 3* Lis I ( _ ;T l£. Jl£.LuJ [projeCtOr jjj£L>.jj_i] tJo^Lji-a Jj^*-a 

^yij «dajjjij «doa-^Lu (jVI Ijl^j (jl ^jU" i ii 'i LiSLI iJIJ^^JI I im> ^\ jjjij i_3jjj 

tj-ul jj3 (J^-it 3 (j£. 4lS" i ii a Sjj ir^i_l ( _ ;r jj3Lj J^I^J 3jL>. <> Mi^Lva *lj^>-l (j^-«J V <bl 

L*JJj .jjijijill L*JJj Sjl^LiL (j£. J I ^1 li i" V oLj^jLjJl SjLjLiL (jl (_£| i^Lj-JjUI joJLJl 

(jl Jlj».| j^JaTujiJ Vj njlj-ija. (JSLuJ I flJLu La (^ 4£Lj1 i'" a «LjjjJiJI 1 ^ . aj| . ^ jj| 
j_iJlJ LajLi^. dJj" i"il,l (_jjt>JI ^u-uL (jj/j^ila jSlj -ij^J I t ^H > - (j-* O^**"^ 

(jl I Jl* LLajj (^ LaiJI (j^a (jj^j i_3j_tjj .4j| j ifJj " i"il,l (j-it>JI I li-tb ^^JL ^Lj-J-ill 

(_jjI i-uJ! (J-ua aJI 4j|_g_i (^ Sjj^JlJ,! oLj-tijLjJI (_y«ajl > (^1 £j-^»-jJLj 

jji JL^>j - (^Lj-Lill jJaljJI (j-ulj^ ^LsVlj 2_ij_^a_>Jlj jjLjiliJIj JL^^JI- 

i." 1 1 ii j I ( -3 -*J i4_u«_al _jj| j-a 3Jljj>.jJI <>K mi 1 1 . Lt-.t_a.jv L^J ^iii "j ( _ ;r __3LjJI j^isl _aJI 



Ci Ljji U jJ I 'feiuulA 

l( j J/ j_ 4 la j j_C La mi (j j L flJ (jj/LJI (J-»^>- t4 i uJ 4 K ui a 

jl LsaJLj-Lj mJ| ;«<-dJLufc ijjk Lifc» :Q^Jj_2j i4_ fll 3jl ij^I (j^-<u V 1 a f u i 

.nominalism 3j g.,.! 3-c.jj L$LL2j 4jj«SI j 3_cjj J£ (j! (j-a ^Lla V 

3jLi£. <— 1 1 j i>>LjJ1 j&£.jJI ( _ |r ik d j a i ii^VLl 3jj_i^3 ^ I (j_a£) i4_ufcljj| 4_JL»JI 

igj^ia uJI (^^ jJL>J1 j^yJb La^ t4_j-aSL>»j 4jjI_lo*1 J^I^oJL! Ld-Ja (jjjjLa.) 4_l*J (j^. 

<ju '(j^ j « f-iLj^jJt <j-u (jJ jjJsjJI Ijuk. I j j S «3 j-i^i L^ji Jl_u 

. LSjLcu oj^j jijj MjjJ! ^Jj'-i c *i>^-j' J-" 1 «LiL^/^La 
hypothetico- a^Jal .n ,,,1 _ 3 j ^ a_Uj ol j r^Lpl >jjIj j . "i «j 
(jSLaj (^r^i ^ i j a i^jLi^s j-^tj j_gj UU ^jj_ij>.t ^^-Aj «< deductive 

£.jj,l . I i nrVl jjVjGj-uVI Ji£.ljj3 t I U LU La lil t (j 0 i<lTij i4j^je_> L*jLpi~l 

. Si U »1,1 Ji£.ljJiJ! (jj^ls (j£. (_p3Jj-i!l (j-a jjLill ,_^^Liti<-uL SljLU.1 
(_L5_*J1 j^>. JlxI 4jLaK ajj ir-n o^Lcl ^jJsjJJ i n i^jJI (jj^lj ' -^J-^J JSj 
i Sj 1 j ii i nl'g 1 n r j (_Lv->tJ 4 j a i nVI «Lcj-lll (jL-3 iiillj £_aj .oL-jJsLpl 

lJ J^-j . LdJj j-j-c. fjjji Vj K(2_i_*iJ|)) i) jok JiL^ ^Jl L&jjj oLj-^LjjJI JljJj_».Li 

jLCal i afiSLj (jl (Jj^_*J1 (j_a (jjuJ 4jl_2 tj— T lL i _ i J £-a I jufc 31 ifuj (j^a 

5jj_^aJI aiut Ji_a ^ Monads otaUjil - S_ ! _^.j > JI j^lj^JI ^ uA* 

(J51 i n a (jl JJljJ» :MjL9 oLlj^sLjjJI (^ 4_l»S^>iJ SjjLlls.! CjLj-Li «JijLaj J^^J (j^- 

V4I j! ^ ^>JI cjLuLCJI t La (j-U-aj .4 j uli Sj^LjJI consequences cjLl1j>J,I 

(_gl "~'l Jl$j \-Al 4^ i- I ;U , ^Vl diLajJajJ.1 (jl .«LajJbtJ (jl 1 i jlr — L-JLJ-lL — IjJ-IaJ 

4jjLJL>.| 4_2jjJa_i 4_»jLiJI JjLjJ,! (jiuiJ (J^sjJlj i U ii OjJlj-" i nl ^^IlII 

j^TLll 4jjJiiII hJjls-I «jLju .«jLp£.VL SjjJl». dil i2a a L>I (jj^i ^° b- 3 ^ ' £( -i-»^- :> ^ 

ii_aljJoVl jajjj Ji>-J-<a 5L 4_j_»£^>tJ 4^LiIL>.| L^jl fjitZ. 4 j i^Lj Lu3Jj_a ^J-!aJ 

.(J^uJaiLI LpjliLaj LjUjjj^ii. jJiJ JJjill l(j(j-v|jJ 

^ Sjlot i3jlj>.^JI a\ '1 f a j^jjLj^j tja rt ! 3-*^ t j Ujui -J 4_c t^i3 jjjjLujI j^yj^-^jjl j_4^_^JI jl ^Lj^JLI (*) 

Vj iLj^La ^^uJ ^Lj^J.1^ ■ I (i '1 a l\ n" 1 11 1 j " ^ u 1 ^jf L*L1 1l ^uJl_i1^I 4-AJlj >-" ii iIj cjliiil j^l^. ^jjla^Laf 
^IJI ^4_p-JjJI Lij-itl^J». L^jl^Lj^a i iin- ej ^jJljjj CjLS^JLkil ^jl t( jl>J1 (JjJ-la VI (jjjLj 

. L)l_4^pll] ^^L^oJI ^l-aL^JI J-I=ajl) I {j «lab jj-A L^jl^-tiu J^J t L>mAjU ^Jj^cjj 
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(JIijJl^j jJa i— il i .i ->Jlj cLjj/JlI^JI jjj-ual (jl (_^i-C cU*_>JI jJjl-5 <i_i JljS 

VIJj-u VjL>. ,_p3jILflj tL*->JI ojuk (jSJj .(j-uj i iit a (jr^ 1 J^'j (jr^ '"' * 1 K>*J 
.<J1)I j i>iLjjJl VI I g if j j j <"itl ^jU" i ii j V (j-uIjJiJ jjsljjl i>> >■ ^ i_m mil 
Ciljl j "i r 1 Sj^Lj j»Lajl (jc j 23 S^ajl ua.ll 3 j < i .iVl 2_cj_Lll (jl 2_^3^L><-! Ij 

. jJaljJlj <— 1 1 j i>iLjjJ1 (j^j jJiLuJIj 1 ""Hj <jj i r-i ->J 1 '• 3 i ujjj 

(j^. ^ < i Xj jJj-j-J lj]jL>. i4 i ii a i JJjl-5 (JiLo ttlj «i i nVI 3x.j_lll jl_^aj| ij^sjls (jl 
(^ i<ir I Jjlj (_,jj| iSjjjj^jJI sUjjjJ,Li u n i uJ La jjLu (_yJJ oLpjVI CjjII (jy>Ia 

J f) j»|jLseJi_uil ij-*Vl 2 S j n .(^^LjjLaj i in^Vl i_uS>jJ,l ,j£L <jrt_*-2 1 jj, I 2 < jlU 

,j£. JIJ-oj Jj-*-^ (j^ij iiJiiLLjiljjJI 2 < j <d 2Ja5Lc V j-^UI I jai ((jiiij 

j>l Jtir" i nl (j_a <Lj_*-3|^]| jl uajl Jlj>.| £-L«j La (_dLui (JuljJ . 4_^*}La ^jiLUI J i 3 1 
I _jLl3 (jj jJI (j-UjJsLjjJI lJ Jt£. «dilapi (^ jjj^aS LdLiifc i_y^j i( J SLuLa^ ; i,i,ii$VI J-^UI 
lil 2.lo.^VI 2LcjJL)l ^Jl .j-u-CJI jU lil .JaJj (^uLaj-L^Vl j^HI j! VI .viUj 
(_jii3jj J"^* 0 *^ 1 " a 'j ua^JI <Lj>.j ct^- ' e>~* 'W-^Wj-^ (j' L>*>^ 
jl ua-il 4 j i nilLi <bl ^j_5e_uo . 4 j i^LjjJI jjLjill J;jl 1 ij^?— * c?^ J- 0 ^ lS' 

LaLu 2LL2 oLj-^LjjJI I j <c ^LsjJI ^ ^ I , □ , ~ , „U 2jjj_^aJI 2_cjJLll 

. 4j <i i nVI £_a (JjUajJ (-;r im I juJJ i(j;jjojJI Jjl Jdll Jj^a (_yJI Jj-II J Jljlo-^LI 

. Juul jji La ^1 i_iLf& jJJ (jjjuu i ii a (j-Uj^sLjJI (j_a 2Jj L*llj j^aj 
J-»^ 1 1 uajl J-^j^j (j' '2jjj utaJI «LjjijJlII jVI 1 i mi Jl^ LlajLaj 

j^k. a_u.ill t >LiLa «logicism a^SUUI 2^JJJI» ^ .«LpjVI j ■ nl (j^I 
jji jLpcVI ^ j^Jj La . JVjlILjVI a^iLtf. j-^>j L^JiSLIj ^^LjjLajj . n'CVl ^giM 

(jjSj (j I LajjJlJ (jloj " flj (_ 7 iJI (j la i 1, 1 CjLj_£jJiJ ^^ic 4_m_< uj-a «jjufcljj» ■> j uij (j I 
j-i^sLLc (j^a 4_JL>.j iLaLaj 2_^Lc Lilij (j ^ ' U Cjl J (jJ-^J J-p-*^ LuJ • 1^^»" 4 J i nLml 

Uji .(_,Sl-i j j^n'll JK^iil (j^a J£L^i mjI 3j j 1 1 2LLaj 2_<_»SL->tj 2jjLlILs.I 

lJi^sjjj i Jl^jjIjj ,_Ljj mJJlJ (jk. Ij-ift^ j j ua^ I I Ijuk JjlaJ .2JtiII 4_uj ^ 
I jaij . ' (jJaJua ^1 JpJ JjJlieJ oLljJsLjJI (jl JjiJLl i(_jUjU^eJ J^tj lJ J^. 
(jLa (j-aj . 1— ljj-j>. CjLj—iJaLjjJI l*!*-^ jJalaj I (_)-ul— mb j— i —a- T u 3 t^'U (jl 
. 4_ujj>» A » • * i 4_La^L>u 2jjLll>.| LuaJ I L^jSJj t L_uL_u I «Lut^lj j-jIlju 

.100 Aj-n i^ill ^ ^i^sL^JI J-^-lj (*) 



CiLuaLjjJI'ftnnilfl 

Ji-lh 1 J-H-*i cj^I intuitionistic school 3_l^jj>JI 3^jjJ,L 

La ui-c oLljJsLjjJI JLa-a j i n Sj jl (JjL>tj L^jL-S ((JjijjjJI (^jLa-tll 1 j i uJii^-a 
I jui mJJI Jc3j .<LjjJl>JI Sjjj ual) Ls.L>j 0j_iL*j La JuJs i_i2j (j-*J tJLjjiJI ojj ualj 
La ^ JJaj ^^lll CjLi^jJljJI lLIJj ( _ ;T ic. jl uaajsVI J 2_i_L*_a CjLl^jJlJ i_3 Jl>. ^1 1 jU r 
. Ijl>. ^JljjJI £jjJsaJ,l J-*^j V i_3j_uJ .<U£.j_ij (jj j i hJljJI djjUju 

L>° Cr^ ~~ ^1 Jj-^^ 1 ^ <j " lf ^J (j' *J-^ t-»" ' " J 1 1 Jlj>. ,_^sL>. £_aj (j_a sLj_*Jal J 
j j C 4jSL!j ijjj/Jl-^JI jJ5L>. 1 j^a (Jj j 7l a ( _ ;r U3Lj jSlj t-*JLu& Jl^-JJ — (jj J i iiJl_>JI 
'.(«Glji-I M . .. * oJl>.j Jl*.jj^ ijO-uiL». 3^e-> LjL^J «Jl>-Ij 3j_a ^ t-> «J Jj^sLLa 

)l iim j'-^j ILfljJj . LjJlcL aj jj_uJsLjJI d-iijj La jj& jjal _aJI jLa iL*Uj (JjLiLa 
^ (j h _t j-aj ij mi j II <> j j i n_i Jl^-J mJJlJI njj^Jt j-<fc ^1 JljjVI jjal_aJl j! : Jj S i a j^s-T 

^L^jJI mJjH^II IjJjjj (jl f* <j" i (j a J 'Oiri-^U^ 

j<uj/I Cjjso «LcjjlLa jj i ^i i i_2j_*j i d "i j a ifr I 'U j-i-T ''-«J (Jlj^ ^ 

i<tcj_Llt o jufc ^Lj^ I ri j U j .tLuJaLjJl 4_^jJ_o_uji^uJ1 jl ^aU tl £-«IL>J,l 
(<U * L^-l I ui J (j-Lj i'i^Lj-11 ^.aJLje—a "J-^ La ( _ ;r & Lu/L-ul <-Hj I j i'^LjJl 

(JLvjJJ 4_u3j_JI CjLJI tiill »j i Ml u ii I" L^j? Lfcjl_i>s cUtalj d i .i j'ijJl 

. LJjJ ljL>ol ji 1 j j i i r^i L<-oTiJe.a (jjj_jSLj (jjjJI »1 i n i 11 j 

jL>jV1 1 jui ^ jjl^>J1 »1 i><rVl (J^j^ljj .3 i Vilt jU (_^f ^ JL>J1 ^ U£j 

3jj jJl ^Lp (j^>> tCjLL^tlLal j diljLlL>.l (JjjJa ^_*JajJ,l Jajl i n i --j alaJ 

^jLJ,l j«£LaijJl |J|J^*J (jlj i^jIjlIII j uu i j (jl jji <_ijiLai,l q\ jIJlcL 

«JijLjJI 3jl_l2_«J1 £jj\£ •0" UL - a t?-^ jjjjjj ^jlll i_ufc1 jJ,l j j*-JL»lIl j 

LjJLuUj 1 ^ niir^J Cjj-iLui L^C.L^5 La^ CjLl^jJljJI (jj^ mi <ll (jj-aJl it-i i nl jl 

VaoO L*ilj Jlju CjLl^jJljJI Cj1>.J ijL^aIL>.L . <Lil^ (^ ^LSjjj LgJLuI J-«^*-J 
L*ilj jiLa .<LjjJl->J1 Cj\ i i^LjJI fu-u\ Cj->«j <> j i nljjJI J-ALUIj i_uSLII ljr £ \j ntSa 

0 ,m .„b ^ "LSjLijj .L. Brouwer (1881-1966) jjjjj q m "j>l ^jiilj-^l ^Lj-^Lpi (*) 
(jjiilj-aJI A. Heyting (1898-1980) jJiiU jJjf j.^LjJI 5^, U j Js a_^iji^JI 

«^-tjjjL-t^II ^ 4 j i i i JLj»JI CjL_i_^jJ_JI J^*- 4_2lj_^l 5JL^j_! alj^l^jjl ^^i^- J i^* L^-^'j I '\'l 
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combinatorics cjLoL>jVI jjej 3±Sj j g m. 'i ,jaej L*j .^^L^JI 
R.WilderjjJLIj 

jLp^VI ^ I j jii.f jL 4jjoiSlII 2j<i,,iVI Jlju U ^Jl I jj^i iR. Thom «Lujjj 

Jlj^J <LuLi^ (jjC <b_)l£ul Lj_ii-I (jl Jiia (Jx-*-> CjLuJaLijJI ljr £ <L<-C.I JuVI (Jjlau mJJ-^** 

.4li3L>JI vj-^h 1 >*J Dj-LLi. «Fuchsian function 2 j ^ Ali aj|jj» 5^ 

(j I Jaj_^j i<Uia_aj (^ j fllaj 3jjju>. Ijl^l (j I £jjJaa-al! <LajSJ,l CjLuIjjJI qjz j_^Jajj 
Lj>._aJja"i . n_lVI» (J^tjj La (j^J . jlj <l*i 1 nL 4 K uJU f_y\c OjKil lj^J-a 1J10.LJI (jjSu 

j-dlll oLl^LjjJI j-«-l^a jLa «private epistemology 3 j <s> ^Jl 

^1 oL^LjJI J\ SL^aUL JjJlj JljlS-VI I Jui (j I 1 j-a (j^it j II i_3jJtjJ Lcjjj 
La idlLa*l j^j CjLsLjJal (^ 3ljLj_a -3j^*_a J\ L^Jo^eJ jJa i-dj" mi U (jLajVI I Ju& JlLa 
^JkJj-jJI m£-jL g I i I (j_£ ol_j_*JaljjJI ^.a T u^-a j»j_Laj (jj^J i u cili-ijs* t4_Ja-aj (j^u ^-1 
(^yl^. J^Jj (j I <Lcj_Lll ojLjfc 2jjlj_a (_L>-I (j-a i(jK-aj <Lj_«j&^I (j-<aj • 1 nj nl~> Ij— i — t aj 
Jlj>.jj V <bl JJljJ (jSLI .2^jj«J,I i— il . n*KV Sbl LUajI CjLuialjjJI (jl LtjLfl-a 2 ^ ^ 
^jlll JLLfcjdl S»l n^ll i— il j miI Jj^s- ijJj "i .^i a j»l_c mJ|j jjJsjJI I Jl^I (jujujll (j-u 
(j^a (JjijJ j— iill Ijuk (j I VI .m?j^>.| j»al£. (_y3 ^Jtir "i . . "i Laju£. <— il j i^ljjJI L&j-^Ioj 
LijLiILc.Li aJuLHI jijtiej La jJlJL VI ^ill ija^jij t" . uJ ^^lll 4_oi_ujJI CjLcj-UsjJ,! 
La jA£l (j I (j_jj_jJljLJ ja^jl .«JijJlj>. (Jjjej jj-^ £l -i^-«J.I <Lj_aji^l joS^til IjLjji-a 

.mJj^-VI 2j3jj«J,I cjVL*_a j-u <u jj-ijj jJI (jLijjJI SjiLa (jji oLu^Lpl J_l«j 
jU jJI -j j^t IjLiajij ^L^a >LlL*j Imre Lakatos (jijjl^V ^j-al cO^-l 

(^ ( _ ;r jJaljjJI «3^ i^aJI» ."i" j ii j ^ (jj/jljjj t^l a tll J (_gj tSill 4 j jjl >- (j^a 

«LlLojlII dJl4 j» m "i j i^LuJaljjJI j^ai>iil (_y3j (^jlj i^ljjJL! «Lu^sjj^aiJI Lu^aJja"' iuVI 
liLi_u,f J-o-cj ijjjj JjLS Ju o^J^J (1 ^Vl - 1 ^YY) ^i^KV ^j-^l J-iiil (*) 

0^ Ol^ 'LiL»- ftl AJe <1 l aju^^lj {y* ^jlS^ 'j^^ 1 J-*^ Ur^^ jLoal^^U £jjJJ ^ ^^lalail 

,d_JLJI 4jL>-jJ,l ^^jZ ^iJutJI d A . ..Nl 'a jjj! jj-^ jjjj^jI^V (jl • ^jiA-Asjlj J~}$i U^- 3 ^ ta • uJ I a j a JlJcjI 
4jLl^ i " i gc JJ g --^cjJI SjLl^o iij.lL». ^ <Ji£.LiJ.I 4jl_i3j ^ (*A>^ Ls-^ 1 j^JL. Ij^u^ Ij^jLj 

^yj JLJLJJ (4_la1aJI 4_i3j-m j^li-lj ^^Li^. jl J < ^-IJl^j «4_la1jlJI iijLjt-!^l Vj^^J^yu-A» 

. [(jLaJ^UI] 4_wJaJI 3j_jJsUaJl_! ^JcJjLlIl (jJ^^II ^J>=^' LgliA^j Jua> . c^sJjlJI 4 . i , ulj3 CjLujf 



Ci Ljji U jJ I 6>iuulA 

(jia*J (JjJ-Ia (j£. O i iii l-^itl (_psj-ill IjLji ^IjjLal (jS-«J .4 ij <a cLL&j-ia ,_jJlj^5 (JI_«_l»-I 
liue_ill jjjo IJlj}- 0 iL^ILa-sJ ijjj'-" uUJ tpW^UP^ J"^ 3 ^" Cr^ < — J 'j^ a j' ' <( ii'- a ^l 

jl mi U i<U-ljJl>JI (j*a }L)L4 «LljJsLjjJI CjLjJ^I .(j,-iTnllj 

<Ll>.^Ij j mm) J mi II <LujjJ,lj (jijjIjiV (j^a (<w#Ji •UjO-^' J-^ l - l *- < *-">J (j^JI iSjjLtll 

Ijuk j! j^k. t [ conjectures cjLu-a-^rJI] a j mjuJI ^jj-oJI aju* jj gla 3 i n j<_t 

jl i Jlj>.|j ^LljJsLjj j»J-2j (jl (j^-CJ (j*-»- 0 cr^- 0 -^ lP'J-^ Cr^- < *-'- lSl J-^ L>i 
.jjiuu ^a L^uaJU (j-o^LuJ jl LjLa (J-a-*J CjLcj-aJ^a ^j^>* jl (jA-uJaLjjJ! O^ 0 (3iP^ 
i«Ji£.lj (jj£i (jLijjil «LajjjjLa jjia i .i <n (jjljijj ja^jLs 'J-°^l (j^ ^° ^)lS 

jf lemmas olia^-Ul ^ 2 .J,,, ^JJ a m, mjJI 2_j^>J! tiL^ij ^ «(jUj-JI 
2jj_slj^3 (jjj I ^ j (jS-«-! cj|jj^>.m Djui .SjjjliJI <u_uJlj>JI diLUsIjJlaVI 

. LuJaj-a LjLkj-J Ju>u (jl (^jjl (jlfl j-ill (jjj)" i ii a (^j!^. (jjjJ>.| d)! j^>.La (Jlij 1 <i ij 1 tSj-u^ 
sUlLal ,j^. cilc J c-iJI (jj^ 3 (j-C- (jL4j_jJI it-iU-ie-a jLiIL>.| iJillj) J-*J ii-!JLxJ 
. LuJ j a 5_sc_>-Sc-uo L$j| JL-Z_j_*j La 3j)j^>.l_a (j<-i--.jG (jl I i*\ <ij 5_al i>i a 
(^1 u i >i A J La^a i La 3j)ji-La £L3_lII i fit i <-i J (jl Lal jLia_a JllLa i_al mi'^Ij 
jj^. sL^LjiI ,j-a it-iU-»J,| (^yiiS^j (j| Lalj i(jLikj_jJI i t-i U-ie-a (^ jJajJI SjLcl 
(jLk jj£: ti^t-JI (jjj£j V S >J^-Vl 2JL^»JI (^Sj ,4jJL$ ( _ ;r k: >jJI (JiJ^> 
j mi " i 1, 1 j JLj_aJLI (_gj*\ Ali J_^j>JI (jV iC^aJU sLLaL^ <l<jin< 3jjj i<-iILi jjk 

.Sjuju». 4 if 1 jul 2Jj_^>- (^1 i_5jJjj Sjljj_j>. diLilSLaLi ( -? -^-3 : j (jl <j-£-«J 

4^>.jJLl - I j j '« LilLj-a 2 A .^.^ 1 1 » \\ 2Ji_aVI JJL-lj idjVL>JI jAiU 

J ■ a flj i L «jL^lcLi [(j^-ajeTJI ] ( _ ;r J3l^l3VI (jjiJLjaU I j i '-^' a j ( _ ;r iJ a^LuaVLj 
jl mi 1,1 IjUk (JS-a (_yic (jjlLaj) I j" — . I sUls^jiJI £ya JL>JI 

i(_L>.|j^a (_5-lc dlue-iil I j£Likj .(t_<j^_iJI j^>.L>JI CjUIj^>.VI (jnO 



— (^jj La^ — l_AJua ^yJL. ^i^jl^V J-c£. ^<u i4_uj^jeIJI j*^i*JI < LflxalaJ ^uLjjL^ SJ^iil ajut ^jis J^J^ o! 

. [(jl_cj>-^lj,l] ^ i u rt ■ JJ^J 4 1 * rt ■ ^iJ La I JUbJ i4_u^LjjJI j^jljLjl d p r n I q JLje-a ( _ 3 JI 
LjJ ^lina Ljl jl '^>>-l ijjJij CjLuI ^ , ,i" iLuIjil CjLyiij lemmaS Cjljti-Ul (**) 

1 1 jj " i it j-i t^J-tjj 3j>^j>-UI (jl «4-uj-slJI 4jiill ^_aJ=-a CjLa-lUi^a» ^^jSt IjJJ .^uLtiil 4_aJ_La jjejj 




p2jlg3JI Xn ujJLa 



Vjj i( JL«JLI jl) (j I (j-ia j el lU LlUsj-o LjLtj-i j-a^/l 2jL$j t _ y £ JJJJ LajJJ 

CjVI *-j 3 i^y^ J S (_p=Jj iJI i *1 mi II SjLiil (jl 3 

I (j Ac j-^j-J (jPJI ta itl CjI j (jJJU 2_*_^-lj a ( _ ;r lc li^JLj i2jjjj c^=JI 

. [(ji-aJeltl] ^^J^JI (^l^laVI 

jjbj ^Jl (jjjjj ^jlJI 3_lUj«JI 2j£.jj jji 2Ja jJI <l>-j ^J^. \ jjt q\ ^jjI^V 

« 3 > u^JI» p j j * * (jL-3 l>^J - Lj^J ^ a -»J1 (j»a ^Jj j aJL ^y^^o (jl ^j>.j-j 
y I uiajj (j£-4J .(JJljsII (_bLa j-j-CJ U a La L£"ljjl <ia j-i LjJaLajI (jj^J 

j-^-oLl!! J j mi f (jjolilll (j-tjjJLll (j-U La f^Ss l ljr us\j^}\ (J-iLe-lIl (j^a Jlilaj 4jJj.II oliJt 
(j-llaLS" ~j fljjj ^Lual j_jJI i I Jlj>- <Lajl_»^3 ,_^j_a JlIJ I j_ul_*_a '-■'!< j uiX 

i ( j-ajj| JJJ-aj j^ill j»Laj j-Lp «LuJsljjJI (j-L&ljjJI (jl . L&j^j (3^° Clllj <3JJlA1 

. LaLaj Lpl j oLuJsbjJI Jj-a I liJt L^Jila 
L$jV i2jLal_> jJaljJI (jj^juj LaLaj d a-jT < ^ L&j^i 3+"" 

Jl3 Lul • <— i I j i >>LjjJ1 <A~& \ i a MjjJI jjjJaJI jaj-ujjj SjL>. (JIiLu/Ijj 4-iij^a 

^Ljj^LjjJI 2 «jjU (>c Ij^j^ IjjJa i Ijuk J£ jju i Liijx. jJs L& I il L^c J«Lculi 

jj taj (j I mi t CjJlj>u (jl (jSLa_i «tijLa^a cL*_u1jj (jl_i (j-UiJLS 1 j^J 1 (j-o jj^a (^pajJLjL^a * )jj 

^ j 1 a «LajJ^JLll j j . ^ • 1 1 ^j^j La ^3 cUa^_j_ojJ^1 dalajJlj ' «a jjj >JI 

^^lII CjLal miU (jl Sjl se-jJlj a j m, 1 1 ^« / ^ a j^SLjo . £LjjJlj>JI 4_ujjj^M 

^ i'ojj cLcjiaJUI <j^Lal i oXI (^ic >LaL£ LaLijI (jl ,2JL>.jJI «2^1^!» ^1 mJjjj 
. JU. (_jLi L&jj^>.j y i2_,j/ljjJI Jlj^ tijIjLall 2 j mmILi 2_ujjkVl 

2x.j_ii! ik-i ) jJij d ^ -v j (j^a itU-iJaljjJI cLljvjJjj i .ij-t-uJl (JJjo im,ju>.| SjI j kj 

(^yjl ^ itl j^aljjJLi ,3 I * l— ° (^ I a cL^a- j "i 'l Sjj^Luj »j a H ^a m-j V i4 m i ..VI 

. L^LulSLal JuLp i n_l jjk i4laIL>J,l CjLal MiC*ri »!>U 
LlflJ I ^ jlr joSL>JI j<uj LaJ-Ul La Lcjp d U i .ijJLa 2Jj_La (_Ll_>u 2jjJii!l ojuk 
j OJJ i aj j-bl jp_a (jJI a Jaj_<iJI (jl . J j~ i U ( _ ;r 3 S jjljjl j— ul « alt 

3 .' " 'JJ 'JutJI I jjfc (jrll 2 j MiitLi lj^>- 2_ml i .i 2 j i b LjjJ 1 2_^cl_ajJI (jl tijjj». 

>— i I j i'r^LjjJl 4_lj>.LjjI (JJaJ i(_UI_ail .(jjj—ajJI i_jL>JI a ■ " fl-l C(_^<iJI 

^ La-j — t I i ntl 4_cj_iJI Ijj" i .i a 54_al_£ lj-«J cLajLill I j Hjj i a > J 

aja (^Lj_LA!l j^al jjJIj cjLuJsLjjJI t>u jJiLuJI 2J! , m (jLa i lj_p.lj . I Lj 



jruIj^S cLc.L^a djL-iJaljjJI plc «Lj-ijj i^jJI fU-uL>JI JJJ-II LLvjj! jJLl 

jjkj . <— il j i>iLjj-L! a ci I" ->J, 1 .i i nlritl (j-u 2jjl_2I,l j_uL«-a (j o i'r-i ojSLJ i>Ljj_LoJI 

SjJaj <LlL-1 (-;r flij i_3j_»_u I j^Jj .(jjijjj j j "n _i La LjJLcj n_gjl_c jLuu: 

. d j a it^l li^p- (j-a J 1 2Jj_oa ^ * (j^ 1 

»1 air j (jj_uLjj_j-a p j aiaj * <« ultrafinitists ^LiiJI S}Lc» ^ *; iilLu* 

m£j-<-u *(_^-"< (_gl <— i i j i'r^LjjJl ( _ ;r 3 lj[>J (jl (jj 1 ^ ' U*J - .' ^ ^1 <— 1 1 i ( iiLa» 

UI 

^ £j— "'J LajLj£. ^Lj} j nll jJaljJI J miij Lajl V ."i J£ jl Lu-2j O-iLill (j^a 
sUiia UjIj di . m j T L$j| (j^ (*^>II t?^- ' <1 -£-»il pjjfcLflJU J£ (j-L! o-° J^p* - ^ 

(j-o Jx.l jji] ljju^a-a jjal jJI Ijuk ^ (jjJjjj^aJI Jlkj ij^a^l 4 .3j_u^ 2j>.jJl! 

^» a (jj j i n Ji— jJI (3 ^ "'-15 •f'J-f* Jtiiijl La JJ*-> {jlz. t(J)t-w<i II 1 j j i n (jjSj (jl (jU-l->iil 
j-^laJ l Jji\ CliljjLajJI «Jl>. (j-o (jj^LiieJ p^jjL». (j-o p^jLa (j j j <i i n VI La I . LaLoj 
CjSj (j-o ^^jLiJI jJal jl! <Lp.jJ,l Clilj_uQ!l aJasw^Lo (jjjjia i-^LIjj '^dJJ-'UI p^'jtl 
mJjj lj_ii.|j . d J ^) ^ «LuiJa^JI (Jj-i^sl jJj-p ■ La S a jj& (jIsjJlII (jL£ jj (-3 i>- ij^i-V 
1 <i (jla 5LaLc CjLla 1 ^ < j <i ->u (jSLaj (^lll «^jLj-Lill »Lljj^/I Jj^>-J ^ «LalaLUI 

.jjlajuil (j^ <ir IjJI ^jj^jlII L«jijLpc.Li i2jSjS-»JI j| jx.VI j cjISAII 3j>IalJ 
jij^-jj j La ' 1 . 1 j (jf ^1 2_ibj^>JI 2 j i>iLjjJI 2 j i .iLjJ.1 Jj-^j liiljJij 

(^li Ulu ^LuiVI 

I j— ^Jj y j x (j t l (j^i SL^tlaj (j^J pJ >JI I j-* 2_i_c.jij u< a ^ 

. S.JT cLSjjJaj LcLu jj U" t jJstjJt j-i^sLt^. i U i n_)l diejj/jJwa di I j i b LjjJ I 
pJI_«JI I JJt (JlLa S "i r VLi p^ i ii n'll (jj_cjLieJ p-^jl JJ-U iJi^>JI »j uJj 

(j£Laj »1 j i.'il jjjo Li!J_a JljjV (jlji a jjJa j_La j^SI jJI (jj^J JlJJ . iUj ih i tl 

ijjtj . ajal i n j 1 1 ojui Jj-CJ *Ll1uV| Jl«j pia j^J-fll Lal njLajLi Li Jl£.j Lgj£. j_u_sl1II 
(^Jl j^.Jlj <l S j S tfjuij ipTuIjSLIl (j-ulj_Sj ^.jfi^c^i (^Lj—LiaJI j^ljJI jl (jVI pi»j 

.<G|j »(j mi II aj fl t. a-ujiLu^l ajal i hjII ^ (—iLujVI 
Jj_a lj-J>- tlU j i n j II »1 j i'i^fl (_)ii*J (JjJ (jl (j-3 *jJ.I S-^-JJ Lcjj iJ_ll_2J,l f_ySj 
CjljjjJiSLIVI JiLa 2_JjVl CjU j ... >ll Mj! >»Lj3 j nll 2_uLuJI CjllJJI jf CjIJl^.jJI 
Cj|j_<_aJ,l LtJ-a-3- I ^ "-a^-u clil <ij i n ->JI iJJJj (jSLI . Ijj>. pLij idil^jl jill j CjUjjjjjJI j 




(OjulgSJI <i.n ujJLa 



ij^l loVI (j 1^. 1 fcj-i-uu J JjljJ <^p- 'l (j j I r 4 i n i .j-a diLSi 4jjJaj *LuJ 4_aj54-!l 

^ 4 < i ^-i j-a j-J-CJ (j^-J «j-iVI U^pSLIl j-JXJ l5W ^ g " 1 "" 

LaJLu i4_L<_*_a 4_uCj_3 4_ji JljJl>«j 4_lj^>L>. i-dlLcJ LAJlj».| jj Jj-HI Jj t" . uJ t Jl^Jj 
1 j£L«j V ^1 r ii (_ylc 4 i .i i ii J_a 4_J1_>JI - Lj_LflJ| (j! . 4_Lj^5l_>JI ojui jui.VI ' aj flj 

^LouVI ^gj" i .i U ^>->i Aji (jl ^jt-i" t n? S jUu IjLoj '.(JjI i ii "i a 

JJ>-I ^(jy-^U l— dJlj * (jIjLjJilJ jL^SJ>.|j jL^fcjlIll '.(J1>J1 (J_3 5 1 UJ I H a »1 J Ml t 

SjjJLjvj cLajjJs j-Ia-i 4 j >.j oJUkj . a, b, C <— i I j i 'r-> LjjJ 1 4jJlj*-iI LLajLir "i i ul I jl 
j-l£t 4 K u. a j-a J^-JJ 4jf VI .(j-flj; j j flVI t_ufcjj,l Lfc>La! jl i r VLj 

4 < j j U 4_JjLe-a . 4j_*alj I flir Jjij V Oul^ (jlj i4jbLoJI (j_a 4_c.jlj_a 

i j; i<->j ^J-^ LiljLa. lil ijoliljSLH *Ljj_ij3 (j-uljji! j-ciiiej joJLc «LuiVI ojufc 

VI ^LuiVI 

CjLiaJI 4jj_la_i i_3jj^>. (j^o L^laj Jju i Lx_uLu jli^VI ( _ ;r ik (J-lL>o j^l J^ir" 1 11L1 

4jI Jj 3 U S 'i cu| |jj La nj>i-l Sjl j iu .'•**•' 4_<_ u |_l3 jjuLij j_jej j^^lc j i£L, b, C 
SJljjlj 4j_ajJa 4_LaJLc£ i4_i_ikljj| cLSjjiil 4_!L>. i(jVI j j taj ulilj i'r-iLjjJL! 4jjj/Llo 
(^Ljj— J— ^11 J-^l 1 Vj . 4jjJi_i j i j ta * a (j^. j_uslj (J*C i"i_i 

.(J^LjjJaLjjJI (^Jl 2 1 1 n i ILi (jJjl "^Ljj! (Jt!^^ ** ' o^J-^ ^^-^ 3^-^^' 
t_j<'nri\ V jiil LiJIJ_<j/ (jl (_j^iiitjj 1 1 ijlr i^-tiijJ (jLi mi'iU ^ o i n') Jjk 
(j! t_^»J Lu! ^Jl SjLil ojuk (jSJj idili Jl^Uj V (jitj S4^jjtl,l 4_j^oJl£. ^1 VI 
VL^o <-Hj I j i>iLjjJI j j "i < 'l Vl e_tJcJ 4j$ Ijuk iiLotj_i^3j I o i n ji^l (jjSLj 

. 4-3j < o U dlaLi/ 4 ii i nl'^ (jjs (J-«^-a f-J^- (jr* (J^ 




jjjil—lll (jj_2JI jo-ulj^i. £-& (Jjj i .i ^1— a (Jl a_cLi 

i^jm-c Jjuj ^1 4 j*>j i n^l£L!l *Lij_iAll oJj^sj t j mi < II 

S-<uJLiII ja-L&LLal! JjIj-II JJ-jJI cr^-"' • ^ <j" lt J .'^ Cr^ 
La Ij_lj_£j - 3j_2JI j sl_c.j_oJI j jjJajJ,! - <L_jl_L-*JI 
J-£f*J (jjj «ijajJI 1 j^o I Jj)- 0 ^LuJsLjjJI l^jlr tluiUsI 

a^i tiiij . ^j^>ji t^ai 

diljj uaj (j£y>- uiJ L^U" OiL>- 4_lL>JI <Lx_Uil^]| 
(JL>J,I diljj i^aj 5LlLo i(jjl_2j V Laj I JlJ^j j-i-^l 
j— i - j - J - j JI Jlju jJI j 1(j ,ii jUllUI jf ^j-^LIl 

<bl 1(Jj/JljJ ^ Laj ■ uj <L»j>.jj Jj^*_a <U£. ( _ ;r U3bjJI 
|j^J aii^n-a^J .}L*i jjJsiyi <j£-J,l J4»->It J< mi II 
CjUa^Lc «JljJl->JI »Lj) j nll jLji (j-tjl jJa C^e_j_^l 
L^jUoLjjI i hi^i~ jj-ul jJill (jiutJ '.dlLlA^ (j-u sLuJsLjj 
LgjLaj (Jjj-o mJ| il^jjSLaLbj j-j-«J J->-^! tj^itjllj 
^bj-LflJI (J^C Jljj V jlj -(j-aj-II JJ>° L&Ji^iaJJ 

J" <l "II 1 jja Si" ml <j£-aj I a jl Si" ml (JjL»J 

tCu^j-iIil jJa 3JjJl>. 4_lJL> jla i^U-ALLall ( _ ;r i_djLj>JI 
jISLs^U tl—LjiLjJI i>jj uaJI I 3 j 3 ^1*J i_3j_ui ^ j S 
.mJjls.^/1 jc^jill JJ-»^> JjL"< ^^L- <LuLjJ_jji!l (j-ul jJill j 



I ^ j" m , a 

,2 U M l , 

. a! 4 U 1 . .1 1 




p2jlg3JI Xn ujJLa 



Sjjj_i^3 |^jl_j_a iJ ^£. \ i'ns\ Lfcj_uil_i «Lj_i-ii]l i_3j_i_u 1 JLc I i r-i fl (jVJ jj^o 

(j-aaJI IjL-^j Ijl -v. joJ Ijl I Jlj* i^^^JlJS- JjjLj (_gl (jjj (J>^J ^ LJLc. 

qa ojSLj (_aj_<j/ ijJL>. . i-dj " ui U ,jjt>JI j 7r< < 'i La jl iiJj " lLII 

lXHS-l <j^o jl cLljs-L <j^o tiJj_j_l,l j^IalJI I jLjk ^1 jJa-ij (jl LL_>JI J j j 3 

^ya i U, frj j| (jlsj-cJLlLi d lili a (Jj n r cL«_Uaj I (j "i r L.O Sj_alJX 4-j3e_Llj dj| 
( _ ;r Lc. cLx-ol_>J! ja^o^Ls-l jLiu (jl (jjl i'n ii_i (jjjJI 'jUi-*-" «'i» 
cLiiajLJI 3L_>JI titi! Lkjj/J J^>-^ I Jl»>I (jl (j->>-J!j • (iLui^LI jUtl d-LI i iu.ll 

'.(jjjl ^j>JI SjLg ui j U — i LgjL^ jjuj '"'^jj "^"^ i_aLLa£. I ttial jJI «iLojJlj 

^^3 d UI , ,,tl j_JLLa (jVJ (^^jj 1 1 j y*» mi U Jijajcj "~'ljj i alll dJJj OuL^ lilj 
.,_jijj(JI ,jj3 Lfl£.ljjjl ^Jaj i oJ joJ ljL>.| (j^/ lillji i Lu£jjla (_tl.ua 

w U 1 1 , i^Ljj-uill (jl_i \l VI ^ , ..a i jjJiJLi i U-^ (j^SLi (_3^_i_oj 

(JJjji d j i 'n Ljj SjJijLi ^ i^iTi t ijJatjJt (jx. LsLu I j utflj <— — i afl JL3 i Jj^ejJ! 

^^j-kJU Life-aji j il iSj_tij L>.Lijl o_>. «Lj_L_M (jl i_JI j^il .(_L2jIj 

a aj joJ j— «J >J L -*-J <*— 3 i jLoVM J_*j| >- -ijJ— ». oJ_>u V Ij I ui "i 1 1 

■d i " fl ■ (jVI . I JLx. 4_usljim JjJlj>JI »1 m" i uLi id^j^>o j«J j-^>- jl i^LiJULa 
SJjJlj>. jJISLiil «JlijJIjjj 1 1 ii of -jl-Sjl J-^ ( _ ;r LLJLll j^al^il (_,lj ir-i ii"ill js-^ill Jl^J 
4_j| (Jj s-Vlj LoLaj ojl i^ial j<u— j joJ (jjjjL^>JI .<J_L>-jJjjSLlII <— il ii j jt-Titl (j^o 

j^uii Jl2J .^Ljj-j^iJI ^ SjjJljv IjKi! LU-^Lj (j! <Js VLj^a Ijjj ^jjj J|jj V 

. flSLj I jufcj i iUii'^ (Jjijji^/I 

SjjJijJI £JJJ .SJIJJlJI^O ( _ t J*J i2_3j|j_«-0 d mlmU ojuk (j^O (_Jj_j£JI 1—1 1 iil-»JI 

JjJL>. (jji-o^Li Sj^ol_m CjIJlJ ^ • 0 |»I_«JI (j-\"i miijT I Q ii i^i" $1 ^^Jl 2 _i j niitl 

J£ Jlc (^a L^j Luu ULU jLkil a_L^jU. (jLajJI j (jK!,l Jl^s < JLtiJI 

(jlj_cIL*j O^jJI Jjj-oj i oli . jJaLS (jJ^J-i I S ''-"j 1 i(_>aie ui 

Ijui, ^ r I .(jLSU,lj (jLajJI (j^il j aj aj (_jjJI i \n 2_^j_^v ( _ ;r Lc 

(j^. 4_iL>.l_i ^ J S J J 1 icl_ujL>J1 j uiJ (j-O i"i ' \ \ 4jjJia_i Cj*:L>. La (jl_Cj-_i_u 
I j I « fl ,jjjjl_4J V <_jJlj>JI :2jL>.I (jjJ (j-o (jjj-U (^j-II (J^?^' (JIJ-uJI 

Ijuk (jl -j uaJI i L_lj5cjjJiJ jJIjJb Lkj_uG (jl Jj ■ I 4iaJe UI (^ 

(jL>ojJI (jl Ja^-fl (j-*^ 'j J ' ^ (Jl j M ua rt I ua )1 ^-^J ' p J ta c j I i a j * V 

L«-a I i j ij (Jj li^j^ti! £L5c_uj I i j fl i L2jjj LULjjjI (jUajjj_a La- j m I (jLUIj 



6*jjgjaJI »UJoaJI 



iejlli (j^jL^tiJ £-LLo j_uL iSpace-time jlSLaJJI iljijjL*. LLi£ MSLi 

jjJsj ^jt-Ti i ."i (_^lJI lUri a <— 1 1 j i>iLjJ1j .(jje-Lo (jl J di! j (.^Lc 3j5L_c 

jl idij^V (Jj^V ^Ll liJj "l Ml U (JJljJI JJ^JJJ . JJJl^>JI »(j UI 11 I j-^J I fTJ Ir-ljJ 

^^Lc i(jl£L!,tj (jLajJI (jl La.il ii a d_2_jJL>. (Jj j aj I i 1 .1 iVil LutiSl jJa 
i La- 1 b I J I o ^ fl I o o ^ fl Ij-jl (jSLaj V id_j_cLU d i" (j^a djLjLij Lajs 

uiilj_uLlII dool^Lo Liajlj . L5jj_^LLj,l (j-o I o^j'g j 'C n' (jLa ^LJLj 

j_a djal uuj LuLfl >j « uaJI 4j_*LlLo djj_Ia_L!l L$j ! j m* ^^Jl d_ujL*JJ SJjJljJI 
w Sjj 1 * La_Lu i^Ljj-Lall j>jJl>. d , >. rtl A ^j^u 4jiIaJLq Ji^jvjj L^jlkil 

1 I j-ifc J' flj jl LuSJj . I j ■■■ aijj Lfcljj J'j-i y (jr^' iSjiLil! cba- j cbjj 

joJ J LUajlj 1 Jjlj «JliLj jsJ Ijjj/^M (jl LfcJiLLa d iijii -v (jx. Ljj-i£. (jiij Lajl 

SjLij d_*jlj Sj^a- « a SjLi jJ_o ( _ t ^JI j<ujI_jSL!I - Ijj j '*» jjfc J , "<Wlj | j_<j,^/| 

SJljv ' 1 " a ' Vl J . a (j-o <j^J • (J "J bl (Jrf^-^' (j' 0 J ^ '"' J^-P 
. d_Uj I ii"i t nL joliljSLIl jJL«j (j^/ cLs^Lla d_i^3j_il!l (jl jl t d k -r 1 1 1 j jjUI (^ 

J£ (jjSLli : L&IjLcj (jJj' ^Laij • L^JL»-o LoLaj jj^tj (jl (jVI U" i » 'i Lol 

1 j-LuaJ I d-ufcLlLa dlLa-u n-v ,j^a ^1 « i"i^ I jl »j i>i tl (J K i"il (J£j SjLU i ir-i 
.(_Jj^>.| <-Hj I o j i .1 -v. tLK-iAjj (Jl! Ljjjj_il I j <JLiLij!jjj_ti!!j (JIiLjjjjj-jJIj «JLiLijj-jSLI^I 
.dil 1 n->JI o J14J cL4J^U,l (iLij-uill (j^jl (jx. j-ujil]! j_yJt jolul jSLIl ISLulSLusj 

j_&j^>. njLojJlj (jlSUI »1 tu 1 . iL Lajj ^(j^Si SjjJij t;r Lc. 

(jjs cU^LjJI d j ii j 1 1 L^la ifuj (jl (jSLxJ (jH-II 4xL«JI SjjJijJI 1 1 glu itLaj >Ljj_uiII 
{y> f£u\j$J\ ISLuKj_a (j! J^j IjiSL* . fjL^LI (j^s J^Vl (^i^ '»Ljj j litl 

I J-^Jj i(j^-il d « uiaj ( _ ;r 3 C^a j^j Jl^j i Lifcj_<j/I_i - J-aJI ( _ T Jk d jl. Atl cLljvLlII 
(jSL«j L^jI Lil (_gj i~ j 1 11 La (jl_Cj_<j/j .aj-x—*-a djjJaj l_^jl I j Ic JL 2j 1. u 1 uli 
i_3j_iLlj (jl (Jj-3 I g ~ « o 1 n tiJ^ij Vl (Jj^vVIj iSjjj-Zu d_ul U j i"i (jjSi (jl Liiajl 

JjloIjj i(Jj 1 a flllll j '"'l JjJaJLll liJju d_iaLLa Jjt" i hU (j^i djl JLaj 
(j^a (JSLI 1 'j I U 1 1 ^jjVI Jlj>JI Jijjc^a idjj_ajj>JI (Jjl 1 n U ( _ ;r Lc. i—iSjllIL Ljl 1 u a 
djj_Iijj d_i^3 1 iJ I d j j uijj I d^j taJLil (_p=j «J i_3 j_u,j . jo_L«J I j a I j_i j3 Jl-Jj-J 




p2jlg3JI Xn ujJLa 



Lajjjjj Aeiin^i Ijuk j i uri'i (jl LlI (j-uJj . JljJlj"u i U <i'q djj j i n itl d_ujL>JI 

.cuiajiJI 1— t3jj (j uij LiJj i^-i'g ^L^i/V 
(jl ^jt-*" i n't V litjLJcj I j j 7i i\j *lj*i JajJI f-j-uA jjjLlJlj .^tjjLlJI jl i n a 

(^sjSLiJIj ,jj£>.lj_^JIj <Jllljl n t iiVlj u_)lj— al_<J,Li p* ri a djl .cLajl^jv (j£Ll i Uj -fcj 
. d U j i ih "n (j-<-ajJLa (jjSLi <_3_ojj/ i. i j i .i 11 Iji^Jj .hJjjSLII «JliLs-LUl Lvajlj oljGjVlj 
££j|_jJU ( _>^a'^La- "i t iiV JUkL>>j i_°3j_<_u t d nifrjJU j»^i«-!l <-£JJ"i -5jJlJ>- j<u-uj ^-tjj 

J ■ **■ * a * «j*i t nl (_L-*-l <j-a dllij td j i'r-iLjjJl I gjl U **«"' (j-a j<tc.jjl ( _ ;r l^. id_i_<-uL-uVI 
(J^LutU SI uuJ di-aLdl Sjij ' — II l5>^ <— Sj— <-u J-j-Llj>.j . I j >i ilj 'j I j"l . s « ^ JSLI 
. LkjjjistJ Ijuk l_Lo dj3j_«i,l dj^Jij <_jj_l*3J C-<-o~ hJJJ.1 ">J-f»J djri i nlritl 



(jj_*"JI ^a-ul^i. d j<tl LCj-aLu J_LJ d^ijj . — tl i_ulj^>Jl ( j J a ja£.j_!l ( _ r Lc 

hJj^s-^Ij ^jj-^ LjjkljLjvl tlJJ jua[X\ jLSLisT (j-a (j-Gj£""3 Ci i' j 1 1 nl LjjLs ij ni r jj-uLtJl 
i_yjt dj^ill ojSJiil .(jLai^l j Uj i .i (jjijvLk Lol L*-a (jLij£LflJl t 2 Uj i aj 

» j i 'a 1 1 d_^>-^il d < jjt-itl (jl i_yJt d Uj i .i j 11 3j£LaJlj .(jLCIJj (jLojJLI J)IUt,l dj i^Lj. 
.ether jjjVI dj| ^^^I^. L9j|jJ<_a (jL£ ^-i'j^'Sh La s^;^ iLpLa "yLaLs- I M i ii ,_p3j-lflJ 
. La dj^>u (j;J>is (j£. J-f^VI -^J-J '^1 J^j i nt,l (jJi^-LjJl (jL^J 
CjLjjJaiJlj C-iLil (j i nVI (j£. LuL^j (j_a LpL>- Ijoi Ijj ii-i r fjfh \ 'i i i iillj J^aJ 

jLo^l jj JU. hj! ^ 4j| . Ijuk j^Vl JlJ^u U jlil ^1 aiLLiJl obi jlJI j 

dJojJai. (jjk lLUjj . Jj-UsjJ,! (^ (jj i <a i .a Vi 1 1 VI d^jjy V ijaitll ^Jjtj Jj i <a i3 (j-o 
t-jjojuJ dl-ij i ujJI 3jU,l (j_a jjij 'J-P^l (j' L^^J-"^^ jt-»tl (j-a (jl^ :d i>ijj-«JI 

<L>-j ( -? ^Lc J-*J '*J u*aJI dji j i"i"i ij (jlSLa ^ lJ £ 1 Jy>.j^o (jjSj (j I Jlj V t»j i<>ll JJ>XJ 
(j-a (^Vl * j i*->tl o j t r (_L->tjjj hJ jJI itl (j-u j^jal 3JI ^Ij_iUI (_^aj ua ->JI 

.(jjjjj «LusjjaI m;jJI (jlUU jlSUU m;jUI jj...!*"!! ^4 jjjVI IjSLa -j»5^*JI 

^« ) (jy-Lc d ih i nj_a j^yJb (Jj tH^jJiaj (J-aLj Jj-j?e_-a Sj^LoJl i>JUb (J^--a (j^j 
(jLajJlj (jLCAI Jj^>-J .ujLcj_<jJI cj^jJi Vjl ' * II i j fl . d_^/j 1 11 ->J,1 CjLlaj tIU 
La-L trw 1 d , ,. 1 Sj^cLcj L^jI i h ~»» (j^-a-i uJI <1xj_lu (jl (^yJI w < *a a ) dilaJLI 



juij !_aj 1 11 ijjimi (jLSU.1 2-L i _ < _a 2_c.j_.jij i_Jj_____j a_uj___JI SjL-u. 1 ! 

__J__Lij £Q_.j__j cji^iU a_i___ll 3_ij__JI jru _3>__-VI t_Jj_e_il ___->UI 

jj__»j>i a_j__j c___-5_ii a_ij__ji j-L_3 i_9j_^u ax.j__ji <j-uL^s o^>- «tjLa 

J^v L^jljjJ ^ \(jta jj_>JLI J^->>J O-aljLa i^Ll—JI cU- i_S j^' 

CjjwOjj t »j iMl cLcjjj/ jIjJLaj LaLaj Jjj 1 n^La i_lV.jl__a I j i"" (j^Hj 'j'"! uJI 
I — oLcj J j " «U (j_a (jl_£ j<u <j-«J .j— = »T (JjJtJ (j-* lC '-^J— "^W L-tf-jJ) 

j<u_«j^3 (_Jj_<jiJ l_o£ »Ljj j iitl (j-uljjs (JjJ ' n^La CjV.5L«_a (jl_> jl_2lLcVI 

jLpj>.l i Ijuil "i-p. (j-o ijjSLaj tbl (j-A-JJ diLcj-<jJI uuip y ) • aj (jVI oLilil La 
,£(_j_aL£ cLSJLi -j .V» II <Lcj_<-u jl J 2 a (jjjLijj (3£>k (j-C ( _ t j-uJlj>JI (jlaljJLaVI Ijofc 
a "1 1 ,1 J£ JjLZlU oLjoVI jUs-t" jin uJI (jJJ a j 1 11 itLl (_p3J^I a_Cj_,j/ OoataLaj 
j tali ' ' (jl (_gjjj_LiiII (j^o (j-aJ 'b! (Jj .i_2^>LL>.VI d b»-*. \l * j 'C o U (j_a cULa m g uij 
JJlj*^o oL>>jI LgJ cLa jU a <Lkjj>J (_gl <Lcj_<j/ (j^/ ^ i"il d "1 1 1 1 

-j uaJI a^j_^ jIjlSJ, 2u^m 11 a «m-SJI >j-«^" j&^u ^jLjJLjj - j lun jism ^ji 

ij^i-T oUol j! (judi oL>oVI Ijuk (J^J^ "J 6^ 'M La (_,! r taL<i~x.l 

jLt " a (j-u v/c a 1 ,„;n -.aKA 

Oj C (^yJl jL>.1j (j>5 ta_ll_i_LI 4i_LU_U3 »j UaJi CLCJ-J_U jl| ) S rt J (_p3J^/1 cLcj-j_o 

.ajjjji ojjfc jia (_y3j* 1 n* tiji jljT a^mi (jjjLlSJI ^i n-iivi 

j^jJI £2jX\ . I j_^J IjlcIj LtAj-a interference Ji-laUI Sj^Ui cuiLSj 

^ a_L^j"i fll,l l1jIj_jJu_«JJ JjL* V uaj jlSLal £>Iaj Ji-ljLjJI fringeS «-jJl^J 

cUjjJI (j-a (j_aSLj i_3j_<j jjj_ajl,l JJ^I (jl J^JII (j-aj .^*^ *j <M1 cLcj_<ji jIJl^^s 

c_^l ^3 iijL^J 2u>.>a 3 >»Ui interference Ji.1 jlUI (*) 

"J 11 2lc>.jJ,I SSjjJI Suu^i jljp L^jJii constructive f LL Ji-IjiUl jj^ij •o^l qjj-ii^> » 

J^-IjlIII I < ^m.i ■ l 1 jjj jljjag I o ^ j" timi ^ (j^j^lj^UI Cjy^r^ u'*" 1 ^j-^*- 0 u-l) 

jl jii (jrCL>->LI i^A3-l 3-^2 cLLUI jjIjj ^ |_$j ; 1^ SjL$j (jJJ d<i,ill Jii Ujl^ destructive UIjla 

3 .u j ' ~ II CjL>.^JLI^ ^-j i aji I ^ i aj^ ^ ^ • " ^^1 ' * gSUI CjL>.^XI 5j ftl ^ II aj_ai J-ail ni'ij -i^j^-^M 

^ S (^Ul a nihil j d j i^.ll ^0 a_c^l «'U jLLiil ljr ^ Ji-I jlIII Fringes i_uoi La! i-S-uKJ.! j 
S A n ,^111 1 njl-.ll (jl^J! ^a SulUiLI jLLUI ^ jf .monochromatic j^ill ^jL^I fJ _iiJI Jila3 




p2jlg3JI Xn ujJLa 



1 ,,„lr, o <V/c Ijlj. Utl^JI 4^SL!I ^1 a , ,„;tb 3_J,QJ| 

. (jj-^! (j-a 4jl_a ( _ ;r Ll JlJvIj (j^a I Jl>.Ij jliJ jl jJLa 4_jjj ^LlILlJ itU_*SL!l 
(jjjLuLo j>l Jljt" i nl dJajj-Zu t Lujj i iit a J-^l (J-*^*^ <_3jjj/ j tali i 1 1 pj t i^'tl (j I 

(j'jju I jl^Jj .(jiSLi Uj ojIjj (interferometer jj^jj-iipjl) JiljLlJJ 

jjSLalj i,Ji.ljGiI (j^lj Tia f.\jj>.\j p j o i <aj '(jrb-i^ 3 ^j'j- 5 ! cL ^>^ 'U J 1 "l^.' U 

. ^AAV ^U!l «jjj^I ^Ljj» <j-"W^ LhP-' 

. ^ j ,Ult £l i '■J'^ 1 4^. j»*_uj 1 J 1 jJLa 

iLa j-ti nflj ,jc (iistJI lS>*-j iL&1-lL2j (jjJI ^y> \jJ& i_aLiu£VI I Jl* ^aJj 

jJI^_^.jjl_^ jjj-^- ^j^lIj-jVI *u. .uu f uji j* .a_^ui j. ..,n j£j 

j^oVl j! (jSLsj Ja :4iMff'i jVl ^ Ja}UlJ jjIoj jJ>-a jjluJlu G. Fitzgerald 

(jj/LuUI Jj-aoJ 4-ajLa-" . JJ 3_uJl«J,I jLuJI }Ua i2jjU,I ^1 . .i-v^fl ^«^s- (jl (jJI U>-lj 
(J_jJo 1 _j^2jj i_3jj_u Jl!lLl>. Sj_uVLi 4 SU "i 1,1 4^^>JI jjjLj Cj->u J-f«JJ l_3jj-d h_JjLl«J,I 
<i£j^>JI oU-ul (jL£ I jl (J^JaJI i<UjJa oUjI ,_L>tjjj ij\^>- ,jj/L^2J,I 

.CjVjljIII Jl4 Jj-a (j^. UjJsIj LuJsLjj Ij-J-J-»J jL !|>i ; *"3-'-^ £>*^' (J^ -<l -f^- Ij^aUla 
4jUa_fl_a SjjJoj J-^lj J-*J .H. LoreiltZ fjjujj^i {ISjJul& ^Jillj-^II j lili l_al 

2jjj ji_JI (jj^JI j_<Jij j^JJ jjjIjJI Ijuk \j£. jJl* iSjUI 2_uj^SLII 

j>l . n -wVl J? ^ LaLu (JUljj) Jjt->H (j n jj! S n < 2-ajLir" m 1,1 AjjUI »1 j miV| ^ 
j! ^Jluj dJc CjjL^eli ^jJI jjVI I JL* Jla ,j! U'T j» UJI JSj ■( L $J^\ 4jjU,I 
4^s- j-*-ul J Cr^J iCjIjJlJI (_UIj SjjJjJI 4^>JI jjili IjjJtj^ia (jj^j 

- 3 '" ^ U^-^J^ <Lg.l j j^>.VLi U-*Jlj>-I (jlj_pLlJI (jljui Jajjjl .diUUaJI 

(jllA-oM-a dJ >JtJu Uip- (>«>II J[a-LaJI ^ CjI j-i.L."JI I mU<" (^1 .Jj^tjU 

.jl>.VI diUoLiij <b «U^sUJI diL-dUiJI U*M^ (jj^ii jj^*.'^ 1 1 ^ ' ^1 4 j i n i JL 
Vjjj p j *l fl all 4ial_»i 4_tj>.lj^a {j\ "i ui i _iT <Jl!j_jJi ^j_lil ^ • 0 |»U!I 
Jjx. 4jiU£jl jl (JjJaJI a LSj 4Jx. jjjfc j_u^Li 4 S Lu U 4^j^>JI (jl (jlaljILal ,j^a 
4jt_uJo pjo if-> U-il Cil ' a I 2j 1 1 0JL* I mi i a (jl (j-w i"i i 1 1 (^j-i . jJ1j-jjvjILi£ 

JijvMJ.1 (^1 4 i , , . T t Lt 4 i,i,Vi J^kJI 4j 4j|j (^jUatil (j^LiI.1 (jl .(jUjJlj (jlSUI 



6jjgj_aJI »UjoaJI 



idJLc.L-ij (jLojJI (j .n Sjij .1 j ri <n (jt^i.1 (j " J <i_i l_i_OUI Ij—* Ci}l!i 

(___■ OJUfcj 

J_t_. J_vljjM Ci.sl_»JI (jjijjlJLa tajj jl (_gjjj___JI j_a (_>-J j--! i *_!>_• 

<l_a_ '■ (j I U a jLaj Vj (jlL_a j—La 4_4J (jjif! hJj-js-I SjLjju . jn ta ->-!>m jJJ-k 
j_L__v}Lil 4_jjJ_ . J-jv^LU 2->j— »- C -0, — LflaJlj 4al i ii o 1 1 (JjijjLLo i U ii'a, 
(J^ £__j___ jIjJLa j o i <■> ** Lgjl i U ii a J_jjj_ (j_-uL__,l jL__iV jj alj 

■ 4-U.mlll I a fi^J^- _jl 'J-*VI _r!l 2ji"'tLi Li^ia 
(JjjJa j_. jj— L LLI I J— k i " i j Sri (_— — II ^<i-i— >L_I,I Sjjj j-J.> 7i~ I <L-2jj_3 (Ja—uSi 

.Lu... jlj • jLajJlj j-UL 2 flkltl 4_tL_aJI ^_L>.}U i^Ka_ H L-t^jJb a_jl__I,l 

3jjla_ " J— _3l (_— £> d -tL all j»_L>.^/l oJ_fc (jl " fl - J < "i U 4i—_>l j_a t->" ■ a i 

_1_ j— -— Jl S a jLi i_alj_i_.VI j^o Jlj V j_J -aLI L_jJjj /<jJ1_*1! 1 i £ g i 

oLS^JI J_ L^ jj£i er~l iJUJI *L_i_,L .SUjJaJI 

.(LjJ_»JI Juuf <__!! 2L3jJUl CiVL>JI <__> »j -aJI 2_c j^uj 4j jLla 4jjlaj 

io_ujj_2j <L2jjJaj 1 1-> S a 1 j£LI io_lL2_«JI Ljjjjj |»Lal LajIj (j^liLa (jLajJlj (jKJLI jl 

S-j—UsLjjJI j uaJI jji <Li -^H^J-" i n i^jJI jl J^>j ^JlJLI j— >-T (.yJJj 

(JjLlj^JI (j'j-'-u 1 "J lSW 1 ^ uajU (JjL^ j-j-c- 4jI .cjUaa-^m j-Lj jJoLllil 

i'itf^ i4 jj i iuJI s^^jt-a jja .«LjjJljJ,! Lijj-p. Ljj_^i jl i_a.il uaj lil _^>- '^-ih^-?^' 
lL___ d_4jL_ ~-jx<3 u ^^S- i(___jj_». (J— «—J (jj-J (jl j_. LoLcj 2_3j_«J,l 4jjJ_j 

.<Ll__.Ljj 4jjjj_> (__1_. AjjUia VI (jj-J V «ILl-oVI Lg__Lu_> ^j_sL_a (__l_. 
(J_jj_ t_i_>J t _-d SLj Lcj <U_2_a (jLojJI j (jl_J,l j_. _id.uu.lT jl__)l C_)_? Jji j^LIj 

o_L_ __lJI i,j__jj_4J jIS_)Lj c_i jj_3 Lo I jl 3_JI_jjI j I j-Laf -jjj j_SJ S LgJ aL_ 

a_aL_JI Cll jl m f VI tPLJ -IJjt-JI jL_ La c^L-ILij .j-i-^f o-;--,--^ «ia-JL 
jJJ-JJ _rjLi-a (j I ^j_>I jJI j-o (jl_j . l_j_a_jjj| (__1_. Lg-S-j-JaJ j-o ,Jj i(__l_.^/l 
_va (jL_ _M_JI Cil j £>L__I Ja-I j_aj .«JjJ_>JI djji.JI j^a Ji-J-i 

La^-j— > <u_j_>JI 2_3__J| j _Jj__i!l 4ju& j_. j_uj_JI <i_jjJ_ Ij-a _;jjj___ll 

CiVjLsLa 2j__' ajLcl -aJI jjs Cib i! .2_?j__UI al i m->.V| 3x. j__J j-Jlj 

1 a m->. Ja——) U-j__La L_^Lli.l 4_a_iJ__!!j 3jjJ_>JI CjVjL»i,l i a b 5eJ C^-ljej tjjj-U 




(OuulgSJI <i.n ujJLa 



Ja-S-fl mJj-*J 4SUa tiJLufc iIJljj>. i_3jjjl^ jjfc La£j '(JjLa "''J? <LL«-3 

.E- mc 2 3j.ii m. 1 1 ai>mi UU Lukju t 2UbSUI 

L^jI j ,jC i iiin^l SJjSLII jjJJ .U S'a mJjjij ^pJI SJallaJI ojui jl Jlx-L-o Jlju La 

3| jjJI CjLjjjj3j_ii!l j CjLjjjjjj_jJI Jajj-J (jjll 2JaLiaJ! £<.l.*i» l 4j^a-Ltl »b) j ntl 

I jui (juJ JL>JI 3 t j iU.i .(Jj/LlSJJ LoLcj (JjLa 4_iK]| dJjSLIl 1 _^aSLu <i" 

mJ| ^^^Lc . Jlj)J.! J Jijjll yJjJ <-3j ' t a: j.i 1 aj]\ 2_jjJail! Juj>._aJI ( _ ;r jjjj*Ji!l JujLlIl jji 
4_jJajjjj<_a Ooal-iLa i [lib \jt CjIJl_uL1II ajui ^in-sJ jl JjL^j jj <JL». 

.dl^l lr^|-»J,lj JjLiill «jJaj j"^l (j-Slj jl Ijuk (Jj9 Mj>>-^!j -3 l^lr^V'1,1 



UUJf WdUU <y$~Jf <w UaJl 

(jrU K mi a 3 j .1 mm 11 djj-klll C^flJ >■ =t_LJ1 liilj J£ (y> («JtjJI 

La-Lu>. d j.i mi itl 4_jjJa-Lll J)j j taj cLjjLl^ d K mi o '-(L-*. J-f-*J j^J-* ^ ' "JJ c 
d_ujl_>JI 2_jjlaj (J-«-^>- d K mi aj id_aJaULa J-J-C j^Ja^x^>LU JlJvI d_Cj_<_u j^Sj 

. jjj^>JI jLU^I Ji-l-i 4Aj>La jjaaU 4jJ^linJI 

. ^J^/l (jG uujI djjiaj j^a 1 . , /j~ j^ n \ U 1 1 jLajJlj jlSUI j_a cL»_aj (J!j3 V 

dVj^ La I 

i £jl_<_uj jjjj ( jjs i4jjLi £Lcj-<jiJ I a^-ua-JU ^1 d .1 mll Ll (jL^jtlb 
( L^J 3j^aa-a Ja 1 i^l^u JJlC l£LLal_LijJ1 (^jl_L^a {j\ ^ ' a **'j I j^a_a^M cJJljj 

j uaJ L JaAIL>iJ j^aljJI -(jLCilj (jLajJI (^^Lc Ja^-S 3j 1 a " S a Ci mi j t 

i_dj^tjj 1 j aJI tLL>.lj mJj-^><-1 j .1 "i V a mJI Jl) ( _ ;r iLj>.j_a j»Ltaj mJI I j ... A i 

^ 4 1 ,rt a-ujj.1 a^-^j^' 3-aJajVl dUjj .jikii 0^.1 t^l 3 .immILi diLi a^i 

jj fllJ j_lLJ1_£. fjLj^a L^_lLi Jja u ^1 2 gjajVl L^iV a_LLJLiJI S ^U",S?I 
^ t*Jj^elj Jlaj 3^2 Mjl d_-3 jjJj V M^jJI ^ mi -»JI (jl JjLSJI ! mj! i^l jJI 

. ^ ^ cGjLj 4x.j-...tJ m a ' t-"- 

.MA"\ 11 L jjSj^JI» 4jt^ u! juu iS^j^ell JjVl cPjrH ojj^ I i^ij! fjiJ.1 I j-* (*) 

(jji jj-C j_l_c L-L t -m ^jjl ijLSj< - 4_jJL>. jj-a j— i_<j ■Li_vjL>. 3j_£ jJjJj 

. «L*i]j ^L?e_i1l^I fjLjLA 4-cLlL ^ 0^1^ t(j-Ul_<l JSLl^ n>AJLA jj-a JU 4J jjSLj 



6*jjgjaJI &U j in M 



Kj_aLbjJJ SJljJl^JI 3_c.I j uaJI iTjjJejl 2 otViVl ojufc JIjj ^ iUn a 4j! lillj 
(jlSLa i-ilLufc Jj(_j joJ (_^>- itjSL&j . (j-Ci mi ijT (_^JI 4 taj i .i j 11 Sjj i a 1 1 

d_ L . < ^ > .jJ,l 4 oli j^U d_tj_«-a djj ii a (j^j-tj (Jj-^>- J (i 3 iji-La^a (jLaj J) It-i a 
(J—Jjljjl £jj-^>. 2J d L\ j ir-i SjLcl (j^-^J .3jJ_a-o d j i^iLa. (Jlilj I ii ir-i^-i 

d_ H> _^>.jJ,l 3 o tajVl jjLu, ^ i>. ^ ^ tul Jj_£Jl (>S>-4J 'G. Orwell 

ajjtj ,j^s~VI jnt j 11 (j^o VjLhjj Ij-SLCi I g i'n «J (jjSLj id_LSL«i,l jj-^'jl 

.J^oLlIlj ii~itl (j-a ^i>i' ^J" i m" djl i na 
d i nii 'l (jJ^^u jL>- Juli .cUialluJI d_uiL>JLj d K £uX\ Lol 

jj^l d_ij< i,->ll a j-& CjjLi . ^ Jlju (j-a I ^ U a jjjjjLsj djiL>. AJ^J 
d_uLjj_i3 Sj-ikUi ^ o i n" V (j^JI i3jjJu»Jl djj j i ii i 11 SjjJiill Sjjt-r->. 
djjtjl «L<ij (jl ^pajUill '.jjl J i uli Lufc Lfcj . £ j i a H <l£.j»ui Jj^-^-* d_Cj-*_uJ ^ i"nn 
— jin i", 11 d U . ul^j SjLU (j-o d_Lj_«_a dli£ i_2jL3 i^LlLa — La (^iLl*. j_ul_lJ I 
CjL>.^a_a ^j_a cL>.^_a ^L*La t Jjlj (j-- 0 * 1 «Jq1«U dt^tlul I djjtjl ^jl ifc-^\l ^ d V 

(jjj^i-T (jiJaja-^ a (ji (j I j p (j-SLaj dj^/ i^vLS" «.laJUI J Sdljtll £_jJsjJ d , ,. aj 

aiua -» -i < diijj l aij ( ji 3 j uu j^mi (jj^j <_aj_u/ jjVl ^ a , mUL a^j^v 

1 JLA p j ^u^Jj id_iL>.lj Cil al *"1 jj rt (Jj ij^A^-U dcjl^ I o S' 

La 4ajJl djvj (^ic: jjfc Ijuk iJjL*iL! U ,>>^a Likj-jiu ^,1]! d K mi U CjjLi n-ijinll 

(j^-il j_a d_c.l_j_^3 Jl_i_«j (j I : LaLaj (j-Lfllj ie a (j^' j c *- J * - '>i L)' ^ -4 ^ 

j^a t _^a j i r-i ->J 1 d^vj (jr^-J » (-;r *SL>u (_£jL£o-l f^yjL^j^s j»Uaj ISLysLujJl 
I gj a (jSLaj V djjjLsti! djjJaj i ^ *.<_> jjlj ( I j A , ^ d_j_3 ^-jl i n "11 (JLjSLj V ^Ltaj 

. Jju ,j-a ^t^Tlt 1 L&JJJ Lj (_£ ji! 1 (JJJJ 1_4J (j I 

j m i " n ^jf t^^U-j J^LjIJ! 4_ujL>- jjl La^LLa djj-usLiLAj lP^tH l^ 8 c)l^ '^Sl^JI ^ (*) 
. [i_i]|JU] I ^il JlS 0 1^— lll Ltjl ,*;mM ^ JI j,,ill Uf >£\ jjLII ^ 
j^o ^Sj («Jj arbitrary - — -i n Lthlo « ~ ,„\ « cr «i>o Mgjl n ^1» a » j » «jjt Jia-V (**) 

^ 1 j i"i r (j! t^" (i >.jj i"m La^ LaL«j «^Ij mi r » (^ni^J i^LLLJ Jl>.I^ JiuaJ f-^sj jjSLaJ.1 

. [oU^>UI] random : ^t, 




(OuulgSJI 'f* n m I g 



£j\ i n" 11 (j I <-3j-*j (j- 3 ^ • (j I ~ t-> jTj^o (j-TiK mi U (j I (J'CuSujT <__tj_tl La jjLc.j_.jj 

j_ifcLLi JcLa L-jJ (j-ujJ '( J t-'''- )l " jj-c-a-5JI t£a-9 J^Li. (j-° ' ^ 

j I i4_>Jj_a t>^>- LujlaJ u£ Lfcj-iiej Lu I ^y-o» IjLsw d -<-2 jii a. (_£_*-> I (j <-C t j 

(j-t_>- t _ ? _L_i I {j-O i'imT . L-*Jj__U (jJj__t_LJ L lt 1(1« (_yii L_*j_uG 

jj « ifuJI (jLi? lil La (jl (_-JI d J 1 11 i 1 L L0L4J J j t" i 11 U (jvo iJjluu (_Li-l-5 

4jiL_». 2j__5 (jJJ j»! ij < uaJJ fjl—o-j j^JJ L_«_».lj ^j_j_Jcj j_«j ^jJI (jj>IL> 
03^ (J^J 4 1 1 * ' a t , I jji^l J c_iI_j_uLl]9 j-^eJ . L*_a Lg-^j-C j-<u?t_a t _ T JJ ^-1 i4 j *j S > 
t_tJj_c. 3^-^' (_r^ '-. ' J ' "II d)' (J^*i3 • ij' J-"JI £>La Lll S Laj i<L_>.jL>. j ti itl 

J« DI _j JJ__>u (_ylll) 4jjj_-_5__JI 2_bSL!l Mgjl m" Aji ■ J « ill j (jJj-JJ d La-». V 

.(^j-OM (JliSLIl (jc aIzlLJI «-j-t^JI S$ja t-jJI) ijuiL^JI 2LtZ?j (^jl .„'rit 

(_yJL^»-j_a ^LLaJ (__-3 L_Li_«L!jJlII (j-\_llj_3 cL-C.1 j 1^ 3_)L_cl (jjjjlo (j_C i|jL_C_4sj 
(j^-ilj-js L&.t V " (jl (_y-i_jJj Sj j uo (_gl ^ g A "n (jl (j^-<U (_y-«_!L-»o (_gjl j "1 -- -I 



i4 <j < nL>- ^ La ~- N < (j^"i ui ijT (_£j_*J <_£^a__u (jVlj .(_gjj 1 nitl jLLsVI (_yii LSLLaLujJI 

(j-a j_jl i_oJI Jjjj_L_JI <L-jJJ (_$J>J i_5j-ll (Jjl 511 "I -joVI 4 *jL_j a (jjj-Lo (jc 

^_J_>jj 3j_U o juk . LCjLaLjjJlIl ^1 (jLajJlj (jLSLaU 4jjj i nitl (_^-SI ua -»JI 

(jLajJI A^jiJLuk £t__ulj_> (jj>^ (j-C- („r^J^-^ Cr^J - * f^taj (_yii LSLLaLujdl (jljljii 

j? 

.^LtaJJI I _La> Jla ^ (^jJ U£C 

. Ll* L* cLl-jj-iu (jl (jSL«j liujjcj L0L4J 1 Uj 1 1 1 1 (j-G i'imT 4_vj_U (_j_UI (JL-UI 

5uj taJLll jIjLi j « uu !ji f_j fl-Cj 4_vjjJ cL»jj_u/ 4_Cj_»j jjJu Sjljj S-^J-^ S-"* 
(jljjjJI jjit_a I i « 1 'r-i j^a (jSLj joJ La) Ljjj_iitj ^jl 1 n "II j_aj j^rP- • A J .' 1 11 

(jSLIj .SjjLUJI 4jj__jJ,l SjJUI (jj-Ci (jl jJljlj V 4jj 1 j ir~> iitl cGj_3 (jl "-ItjL-v (LaLaj 

LLd Si_HJ_jcj La J_C j_4> Ijuk Jjfc 
3j_al_«_l_a <_jjt_>-j <_jj__s3 (_)£> jj_a cLcj 1 n II O-aLLaj .SjIjjJI dilj (_y_5 SjjjIjJI 
JLa- i 1 11 Ij-jJj 1 jj I jlUi) (_jiL»SLiV j_ciiiej V U ,,,11 jjLa j La 2 II 1 iu-aj (_yLc 
(jc SjjJIjJI 5 ,^ ;t t Jkj. (J-j-Sj LoCJ (j^lj j La flj I * Lua-Ll SjJ__»_a d o j 3 
(Jjl_> (j^J-C liLH*"^' Sj__>.ljJI cUjLa-a (ij jla u<o) j-lal 1 n a Sj^c j-l-jj jjjjla 
I I hjjj ij-UI ih oli Sjjlj^a t_j Jls-j <_j (_)£> (j^a Sjil aJJt 2jCj_oJI 1 La-L>J I 
■ axaj Jj La ) J_1_L_>JL1 (J^Ls 4_jjL-o-a-i . m^j i i n (H ^yj 1 ^ K i^LJ jlal inti ^i*Cu^e-J ■ " 



6*jjgjaJI »UJoaJI 



SLcJljs IjUfcJ . i Uj->J,1 tlaLij (jljj-i ^J-"-" cl -*i a Ur^J «LuajJLI i i r-M 

. b JiJ^I Aaj («J LulSLa : 2 MifraU 
.2jJl_lL3| JJljJ J-*j joJ £j\ i ii "i a ( _ t j<^>.j_>j (jlSUI *L<jiJlJj& iljtSL&j 

ji-VI j-jLIj <JLiLc.I_<-uJL) (j iniiU (j-ojJI JJj-a (jl 2JjLa-a Cj Ij I j" r 1 cLcjj 

cLcjjJaj^o L«jkljjvl (j^JjLaJLo (jO-cLjji ^1 4j mllb <j-a-Jj i^jl i n"ilLi 

.SjIjjJI JLuaiil l^i^ ^yk. (J'ji.Vlj (^ 
(jlSwfl £_a J^LOj (j-L>- 3j i n t a 2_lL>-VI (jj^J S(_JJl_i13|51J1 (jKJJ JJ-JJ *— 'H^tj^i 

«J — tl .(jjiLLkj 2_u». — j jf iSj^LILi ^j" i aXI — II }Lia jjLa . jL»jVI 

i-il\ll Liljj £j*^aj jfljS" i ii 1,1 JaiJI jji (j-daJjj (j-u (Jjj-Ia J ua3l '.(_£J-tl-2l t_gj"i mil 

(jjiLalloj <Lp~ jJajj (.^^ Lh>j c?-^ jL»j^I <-uLllII diLul£LII o' o^*? .(jtL»5l3 

ijji I 4 j <i i ii j La j_4 j i« I i j S " ■ " Uai. » /yt'US i jj-u j_a_a j ua a I ^ a i uJ (j I 

(^r^- t.) "'J <" V Ujjl Iflll Lj|jl_<£ i^JjJj i_3j_u La (jLcj_u .^ 1 _psj^l jJojji 

Hj^tia (jlSJ,l jl . j-O^jlS i^jLuJ 
^^Lj (_gjl_C (jlSLa <l_Cj_u3j_a (j^Ja I U j U d j (j I C-uk (jSLI iJjLS tJJJ 
^ LaJi A'<n iVr<l lil_a (jSJ j ^jSL* Lla. «Gl .^Jl-JS! (jlSLa ^jkj oLjuVl 
tU^j^iL^/ ,_U^ SLaJ^f (JjlJ jLtjVl ^MiJI LolSLa (jl .Ibjjnntl SjIjjJI 2JLv 
J "i a j m J-Aj ^J-"^' j' d i .i a jl jl_tj| 'L-'-Jjl ^-I (_ Lj JeJ L a (jlSLa ^^3 Ijj ot-ia 

jJ.1 I Jl* ^1 (J^JlJSL Lubc^^a LLaljivl 
i l^-w^m ^jU" i n_i (jlSLa J_i£. i_ii3clj j<u (j-Ci i"ii_iT J-jLli (jl (Jie-a i Uj i n j"t djl 
. Lj^-tla! (J^ljJ tUSJ oLjuVI tUl jS}X\ (j-a (jlSLa :d u^-l-2jj <L-£jJJ (j! 

I juk (Jii-^a i a-uoj i $ I ialr ^1 _i ''^iLjj j-Aj ,(**) GaUSS jjjjjLc. ,j^a Ij^iilj 

3^ i"'l_J,l CjL_ul_l_tL'L (jjutll ^ U II ^ g a ( _ ? JljJLj^ ijjlsj^l ^la I U ^U-oJJ jJjjLlS ^JlC ( _ ? _lt I J i ii Oj J -»JI (*) 

(jjULVl joJUJI Jl«jj .iLLjijVl iLujLJJ ,jj».jLiJI Ji=JI (jr^uu Lcijfj iLfcjljufj I^K Aj ^=J^/I (OJ=-=J 

. [jU^iJ.1] fdtJI Iju» ^^j^o F.R. Helmert izj^jLut 
^iiJij (Uoo - WVV) cjLj-^Lpi fUJii jjjI ^ii. o-jLi: ^iLjJjj JjK ^liVl ^JUJI <. ,SK (**) 

«U^JLt^II^ ^j-uiJl^jL^llj »1 ir>^-VI^ ^ljL£.^l l^La i3JljJl£. 4_u^Ljj CjVU*_a SjjLJI 4jLaL^uV 

I j-it ^ IjI^SIj^ 'j'j- 4 ^ ^ "'l -SjJ U- 1 ! JLh^ ^ " L-4-*l>-^"^ tiU-iiJI^ CjLjj ua-JI I i^jfj ■ J i^ l-^lll 

.[jU^I] v bS3l 




p2jlg3JI Xn ujJLa 



(jl£U 

(j-o Jj V IjJlj*^o J^->u iljSL&j iriti «-Jj^Lj/VI Ijuk (_p_a ,j j U 'l (jl LoLaJ 

(jLojJLi a uaj -WII tljljLp_cVI dUjj 
LjLSLa (i^^^iiJI I juk jl j "i r I (jSLaj .(jlSLojJI '..sLjL-ll d—tjjl Jlj—iiia i^jj—La 

(iLsejjVI (_g J Jj-liaj I JlJU («J lljL^J .(iLcJtjVI '"LH?" I J i .iJlIA 

(jVI I j'.A L , ^ (jSLxj gbj-ta II (j-uljjs Laj ( _ ;T SL! a_LLjJLiJI a_LiLj>.jJ,l joJiill ^1 
Ljl k mi J-^5-l (j-o Sjj T "i a (j I U i" I J_£JJ i ( _ ;r <4SL>>J mJj Li-I^>- 1 ( _ ;r «-^>-j— o j»Llij 
d_L.<.j>.jJ, I p talll J ■ V» 'a I ^jIjlII j j . S 1 1 f j i a j_ »j . cL_u jjj j i 1 1 d_«_3 jj_JlJ I 
3j_JiU jjJaLiJI jojjtjjl '.(J^LlLlJI j-jjLj cGLils (J-cjcj (jVI J-ikJ i*LlLJLJlII 

. (jlSLajJI d j i nj.3j.ia. i d-uaj i U *' a tLiialfuJI 
(_yjljJI j j ■ ■* aj I IJlj^o j»ljLoj .(jjj-u JUx. (JjslfuJI SjJil MjJj J^><-' l)' w *.'JJ 

(jl w aSLj il iSjJa iJi<jJlj>JI Lij_j_»j Jlju joi^ iJjsLiljJI j-jjLj (j i 1 •*■ " j jjJl^>JI 

JUk j!^jj>.l (j^Lajj . (jL£LajJ1 l_u_uj Ji^_jj>. (j^_i_*j * j taj i ) 

j!) ai^SLIl (JiJ-^ 3 (j-* 1 (jlSLajJI nLbeJI <jry>-^J ' a J ^ i_al mi "i ^1 (^JJ j m <tl 
S^VjU^ ^ ,jSL!j . LgJji^J ^1 (ailkJI ^j^-Vb 

a_3jj_A_ja tiJl jul (j^j («J l g i Sjjjj ,>,ti a—i—^Lpi ^-tfcLUl (jV !t^2jJl 

£l ' " ^** ^«Sj-II (jr^ '3^1 ^ itl .(j-i-uL} j A II 

jj-iJI (^1 c^>-j^i. I j£Likj .4jL*jLj o't' (lr>" 'j T <-«-i^l i_gj-JI iCjj-jJLuk 
Ijuk t_j£$ • l— Lc& Lk I (j t<u^U.I (j_a (j-ujJj iSj j (j mi II ^1 i"i ijT » a 

t«JLc u \ c VI >LLI ^Ir JU*j <j| . (j - ^ '^''jT (JL-tiej (j I , " 3^>. j-a S_aj y ) <-«tl 

(jj Cjj_jJLuk (JjSj j«-ll • Likl jLAHj ' I JUljv. (jiJI * 1 S «J I CjLI i ii seJJ 

(jr^V mi (jl (^rlc id-^JLi^JI (Jie-a ^Lj-ulJI (Jjo (jl ^U^_J (j-G ."i ijT JUljjJI» 
(j^l)) (jl ^.JaljJI (j-a^ S«4JLa ^-J-^l 4_*_uJL(_^JI (j_iJjj_c. ^jI^_*Hj j j uli 



. 3j_j_fl_C L C j «i 'v. IjjL^ (jjju*! iCjj_jJLuk JUj_a^Jj [j^l j J mi "i Luk «(^^^lie- 



6*jjgjaJI »UJoaJI 



^-iiaJ (jLi J-&I tVill ^jtVi i ii j (_g jJI I j jj-a-3 i4_ujLaU j i ii i II &±j k ill 

i_aa_u, I i aj I j i .i aj (j^" "lijV <_«_iJl 3j_ii. (jL£ <G| c^_p La o I o K ^.Uaj 

I (^rLc jl gjjj mil i_JaJLlll d mii»JlJ.I CjI ii j Jaili (j-C 

— jl 1 1 (j "m K (jLSLajJI 4j^_tij jl i Li^.jJa-aj j£Lll ^ «i i ii j Ij—ti-l CjL (_gjJI 
4jj_taj j^>-^ LjjL^j>- j^JU (jl Lil J i<-i'^VIj . (ja£JI ^JjLl — i ."i 'i A (jl 

e^jLSj o mi j-i^f LgJLa_a (jL^ ijiiljl i»bj j Ali ^ 

.4ij_*Jtl 4jj_taj ^1 4 j i .i ilL) 4_L«jkl ^i£l LjJ I j ii t a 



uVI 

(jjJ-a juLa Jja^l ^^JLc jl iAjIJljJI J^"i i n a jiia 2 ■» j 1 1— t T I ^ dlljjJI OJl>.j .CjIjjdJ 
(jjJI (j^ i i n II (j-a ^J^l (j-LJ^LjJI lLUj jjL*_lj (jVI Lx.Jj • (jaili -S^Lj-a Jljlj 41uj 

3jLlj uVI £_a — mJj i. I 3j aj — I jj I J i l_La allaj II j ^till mi" 

(jJjJI J i(J_aL£ (J_l»_1 Jalj—IL-o J— j-2 (jil C (jJjJI J-* • d J^jJ c ^ 

1 j_a <l-±JaJ iidilj jJI (j£. <Lj_lx_*JI aj^Lill LaLaj ' I 1 j_a ji£l V 

ttfj j a I" ■■ U J; " -T i *L>- 2jI JljJI . ULj mi Lji£. (Jj-2j (jl i-dlaj V 1 jjijJI diLuj 
(<Lj*jIjj «L. sulj < mi jjal_2_a Ij_lj>.|j ijj_2_uI J^ju Lo (j^J 

Ijuk jjLsijj Llcj (jSLI Ijlj! Lfcl nii'i (jJ AjjJiill dll'J 2_Jjf j-jLjIj Ij^-jJtjJ 

jl i_JL>iil <i j mi" L^jl :cjjLSjj ^Ij^ £ *-*i> JJ ' ^j-^- 1 w ^ ' ^ j j 1 ^ (_UoLiII 
s^yji j^jj V (jVI <^l»-_9 -(Jj-^^W l-^-"- 0 3jl>.I jJI dJLo mi" (jl (j^-aj ^^SJ diLi 5^11 
(j\jj j luc (j^oLiJI (jj-2-II :3jIjVI jJL La f^ji Lui L* (j^-Ij • & • Sj 3j^>. jj 
Lki_UaJLa cil ji (>a Sj^SLa cjIjLill c^jL^ lil <uf D. Bernoulli j^Ujjjj JLuIj 

IjU, lil j , .i aj i_3j_^ Lca ijLiil mJjL>JI *U^I (jljjLjsj a|j La^oVI ^Jl jil Jj-«J 

CjIjjJI (jjj£Lj (jf JuV .Ijuk DJLaj ^^li .aji j_ >JI (^Lc Ja < uaaJI J^s^Lju 

jOJJLaJI ^yUjJI ^IjJl^JIj ^j>LI Lo! i3«i_iil nll ^ (jK Lo Jj! 5j jJI o^J-^ u! J'-Sj (*) 

.(j^£ ^ * 1 a 1 ■ (j-f J JjA^ (j .' '" L^-^' w 5_loaJI MochoS ^^jI^-a ^1 SjjJI 3^£L^ 51 mi'i ^>.j_i^ jjlj " 1 11 
1 nfijjjj «SjjJI» j2>^ Ij 5_L^a^ 111VI 4_uj_*JI 5jl ua >JI ^ A . „M »1 pir C1jJlj>o 4_jj>.Lj jj-^ 

j! IjjtjJ V MjjJI s>jJI ^lt->i^> a Ijl^J Ij-aJua- 1 ml ;<lj ijjj-iiVI d ii , ,iM_a 4j JLS (jjJI (JjjJI 




(OuulgSJI <i.n ujJLa 



t_!^>- J^j "^tH* - ' j i T ^ (J^L>- Cy Laj^LJu *La SjJaS ^ C)\jj-> ^j-jjj cjLiill 

Jijjljj t j mi f £-<j/Li!t (jj-2JI Ur^ - ^J 1 -^' Sj^JS J*C u lu i_3j_<_u '^iJJ '^i3J 

oJLl^jJ i^Lc-j o><-Ib i aAjSLj joj .J» litLi LuUs 2_l£jJ,Ij 3Uj m Jl ^1 ,<, -»-Vl 
^.1 , .. -wVl <>o }Li£ Lajb "i "i i .n S-uLj-c-jSJI (j^>Lcl ii~.ll (j! Gay-Lussac 
.<Ljj j jUtl jIjljiVI 4JLiIj 3 j i.. h tilljij (jLiJI o-° LaL?"-? j?) 3Uj m j 11 

(j-o JL>.lj £yp (j_a cLilJ^o d Uj mi jtl i n -v.^/1 (jl 1 Ll I jjt j mu ii" (jSLaJJ 
IjtSLifc .«Jlllji Sj^C (j-a C i K mi iIjLuj_j>. (j-a 2_iIJ_a 2 j j*l i n iiJllIjjJI 

Lkjjljj (ji i a \l . alu JlJsj i(j-u_a - w taj (J*\ mm il_<-uLij/i Sj£LoJI Cxj i n "i^l 

Ls-CJ SjjjJI talll jij-i^jLLa Jl^-J .Sjijj^. tUajULa L^j_»j ji (^>.LiLa ,_p3jLc 

»Ll»jSL1I ^Ji (j-a jujljlII ol^-u ajui j<u 'j gSJI (JJjcjJI (jul _jJs i— a I mm^Li 

'"■j aj (j^-lj i( — c^^- 1 "^ t r^J"^ (J 's mi (jj 1 j oUH IJlJ ^ ' a »JI 

JlS «Jlilj jJI a kj (ji LkjLio cUlsIj j j ■ (jSLa-i ' ''j^'** • Sjj nn II (_ffi mi U a 

ojSjJI (jr^J iSjLil Jaj < *-» 5Jjl t a (j-La- ijliJ^eJ I i $ imJj-js-I ^lilji ' uaj 
jj>.j L^jL^ «JliJiJ (Jj^s-i (_>^ajl ir-i £L*jj .«JliLjjj^JI J*C 'n t L«-o Jajjjj 

.(j^« mm U jJij jlj! (i^il ^ tljjLcL^ imJJlo^sJI 
i.'i i uji 3jjJ! (j! i— a I mm'sLi liiljj i(jj_iJI SjL^j £-a SjUJL>. Cj I J j 7i <" dijala 
CjI «ij i ..-v ^ A^V j»L*JI (^ (jjjjtAjia i h uu£l JLaS .SjL«iJ SjL>.j jJL^sl 

«jijLjjjJiSlJVI «djLjjjJi£L!VI)) i.-.j o m i2_JL^ 3 i t mi oli Ijl^. 3j_iJ>_^> 

i." m «i i n Mjj-i-l CjI «ij i ii -v j iJ jij inti d < u/Vl [Jaj ^ a ] JjjL^ L^3j_2j 

(j£L«j (J^a . [jUL^all ] Jjj^l ij^i.'^l i_3j_LaJI ,j^ 'j-d-^ (_J-23l iCjUjj^I 

La» Cr i«j d-L^j^VL d I^imi Jljj V (_g jJI 1 ml j) atom 3j jJI (jj£j (j? 

<Lj>.j cr^J 'J— CjI «i j mi -v ,j^ jJaljJI (^ 2jj£La («^>l i ii ii 'iVI J j Sj V 

(j-u j_S (jjiljjjj (j^/ jlj>. Sj£LiUI «juk c^jL^ Scj Ljjj_j£J I ,j-a ^y=>$ i a -»J I 

;j "'C I^U 4_d_tii^ j2>^ L>^^ w'^ ' u^^d) J q (^^* — ^A0"\j qj i ii o^Ia <j^>- ' a 'jj *^ J M 'ill (*) 



I * j mi (jl jJljj V 4jV d j ii r ljjlj*_a jj-p i k -»JI »j ml . SjLall 

<U<\<\ fL*JI ^ W Rayleigh JjIj SUjL^a j-Sju! jjk^l Jrh^" u 1 *- 

j I mi" 'iLi »1 o mil SJajj j m-3 J-2.3 i I j a (j-alSLtl (JI_«_>JI (_^>-l (j-a i U ii '^j 
j^jfc ^jjr " i m* cLj-SLjJI d j (i j 1 1 i_3^L«-!l (_y£ ! '-^^>- : ? , ^' d ^ 1 "Ijj (_>».o-u J I 

(j ii o i'itl (j-o « j i U »j i<itl J ii flj ijl mi'iVI Ijuk i_u i uj *.j-?jJI mJj^>.^/I 
d « mi I ,JjLjJLij . (jjj <M1 i f7jU II (j-a <Jjj^' (J^ 3 Ur^ I «» j "iV i<1_j_3LL> (j^o 
(jjSLj ij-^s-J j j uoVI p j j i a >. Vl Lciajl w a " n_Jju>JI i—S^M-i-tl (j ii o i'itl 

uJI <UL>. L«-£ i<GVL>. i alS'l ^ ii>=-JI <_a}L*JI Jj-JII j3l mil 

^ uaJLll (jl u t c ILfljj_Jlj j_^v^/l (j-a J-*^ *J u * 'tJjj-ill 2JL>.J 

* ■ - J_ii£. 5jj_3 ( _ t j*J ij_lL^>-jIj (_yijlj -ij^LIl (j^ Sj^o (Jlil j_3 . Luk w j~ V 
(jl ' ta > " kj-uaJI j— tJe-A (j-a L<j_i IjijJj (jl jjl 3.JUJI J i *^ aj ^_'N i j II 

jlj'Ctl (j_4 oLJLa ^uaj J—*_u (^^-11 ''**' ' "j fl-j 

(_^<JI (_gj^>JI i—^LiJI 4-5_Ja cLal!i£ (j-^J J utaa-jM (jj^ilLi 2 A j , / ^ JJ-p nJlilj-Lo 
mJ? iJj.jLcj-3! JJ-C i U im ml iJj^jJI (jJI J-^=J j^SJ >jj_JaJI L^jJiiej (jf JljV 
(j-o J^vlj j»ljJC. (^ (j-evjjj-ujjl (Jllljj JJl£. i^lio i3l Lu a 2Jj^ ^^3 iIjIj jJI JJl£. 
• (j-La: i n ^^/1 jLc. (jjs CjLalj-C. cLuLij ^^3 (j^La: i n^l ^lllji JJX. J I i (j^>- J j J_ujJ I 
i I irt uliljjJI (jl i fij $ tlAri L-*- 4 'l i *>J (jj^ u< r j d. tjjl cLl^ls jJ_«JI Ijuk 

I I <j ot--*. (j u-Lflj ( _ ;y SJ jJjjUI ,j_a 4j-oL>. SJls.j j»ljLiejjj/l ^1 cL>.L>. (^ .^u5tj>JI 

.jOil (jj» (jrjj>Li Sj m. f ^Iz. jlxIj>J 4jalSJ,l ^ngstrom ^j^p^JuVl Sjo-j 

<a_ul jjj-JI j^>JI JIJ-oj I «lU.^ia Jlj_J V (jrOoujT (jL^ , W - 0 j»L*JI ^ 
(Jj_2j . LajT Ljj-iii I— «i? (iLi.1 SjJa^ ^Laill t_!j_j_>J 5_ulj u< «Jl i!jLi?j^>JI 
(_j^jjcj «UI <_^L5jj^>J SJjJjlII <JllLal J U ir-iVI (jjC I mi M i^j^sJI oJUfc (jl (j-G i^i ijT 

^\ Vj_i^5j cGj£La jl i n a J^ 1 ^ -^li • d 2 j q.j mJj-js-I <— < j i n -w (jjU jl ^Laill 
i n ->JI I ^ < U ^^j-II S^aLjiil (Jjj>_4j j j ui\ (jlz. Ij^LS <-^Li itU-c^JI l^pl <7i » 

f L^_^.^JIj s U) j nll^^LLu^-i^l-C (UU-Utr) (^JjIj Cjjj-JL-^ jcJjOjjM 1 (*) 

4 a mi<Ij cjIjUJI a^Li^ (jic 4iiUtjV 1 V 1 j» UI I «Lj>j^II Jj>i oJjU 




p_jlg_JI Xn ujJLa 



(jjJ-J (jLv (j' 0 W-riJ"?'-' '^^^ "jV-" ^ 9 L)'- c -J"-'- u J • _T < -«- 0 „r^Lij (J-"- 1 ^ (_r^ 

(jl d___a|jJI d_~jl_,JI 3J)-Uj d__L_>JI ojuk La S.Lcj Jean Perrin 

• j-L- J*v .".i L_jij__a __L SjjJI -_y>-j 

Lu_ J i >> 1 1 j ( Sj jJI d < j j U JbjJJj ^J>il |nlt"ii ^ M ^L«JI (__) 

Lili -1)1 a J i n-* . ti^>- S-'jW-' Ct^ (J-*-*i O-^ ^ AjjJ^JJJ *— 1 1 "''J i Ur'l 

<".k->.aJ . d ii j _j d_uj_«_a cU»jj_<I/ _)!>L_~ ,j^a ojjj_4J ^-jj.IjJI _L_x- (jj>^ (j£. 
LoJl __l o j i .i C_-al_Laj .__-J_il,l L_jl i ii a (j-C d____j J i r~> ri i" __l <j m ->J1 
CliLjij-I-J _M (jl id_uLj_£_> _jj-^ (jr'l JtH'— - l J-*i ^J - ^ 'd-jj-se a 

(J- lL-^ - T li -JJ-3jjj j-L_ jL_i-L_- . __L_lj_a_ _M j t ii ii") (jl (j^o Ij-lIIs i___-| diljjJI 
d i ^ ^_a d i mi «31 ^J» ^__> J_l_»*&J1 j-j-ui a-il\ (jl (j^J 1 " » 1 J t— 1 * U 

£jl&-a_ (Jj' (j-ij . SjjJI dju_> _Laj?e-a (j^a * >J-2_ La ci__p* tSjjJI jj_j-a 

i_!j_>J d_L_Lj^_s 3c_5 SljJjl (Jj-JJ (j^'j ••■^ >Lj|j---JI L^Isj^o Sljj '.3jj_J (_)_5J_a 
. LkjIjJLa Ljl_La_ _)-<J (jjj ''^r 1 - 5 ^?-^ I ui (J-La_ i__Lj|j___l _M 

j j ^1 U S II (JC-=-j <lj-* (j-^ ^-LUI SjjJJ __jL$_JI J< _JI 

LaLaj d_«_^>La d_u_> ^j-Iaj La-a iSljJjl _Ja--~ JJ-*3 uliLjjj-jSLlVIj i _jJ__»JI J_*j| 

. LCuLC^iJJ d__jj__U -__>LUI J) n U" t 
l-J-u-J I £-3 I j- I _)S>-Jj ! iUj in_ij ,Jj_a^>. jj i^i" ,j-a dj Lj : I i ri" l_4Jj j 
SJljJlJv ull^l *\ ui <n SjjJI ^tJj Li j~J-4J La ^L^aisj .cL^LiitJ i 'l i n <ij La (jl_Cj._u/ 
j j i n i^"i (_jl -ijj-^jjj ^J- 4 - 1 ^' ' (*-^ . JjL-^l ur^ ^J^i (»'^-23 J-^ jtt-a- "i (i" 

(jj^pSLI^La ^ La tj^f I jjk jjjiJ jj£LI .tijIjjJJ d.uL^SL!! ^^aSI i^AdJ 

I J_lj>. ^Jj(j j-L)- 1 * <— jL«_a j_Laj i^jl i n* j (jl JiJ V SljJjl d_ijL>u (_gjJI 

(j I Jj . d j i n j t—» IJJLajj.^^ (Jl! L>. j-a i_3 j_2j I i n~i 1 1 (j jjt uJ, I jttj i n ->J I (j I 
(jV ik-i ->JI d^>.j (jr-^ 1 J J .' ^ J-^3 L-3j J iSjjJI (JLiLij|j.IiJlJI (JLs~ iJJt, 

(_jjil ^ ' <a jcjj dJLSjJs tLiLl^ iSjjdl (_Li-!ji (J5Lk ^jl i n"il j_l^L>. (jjj^SLI^/l 

«,j^>. (^_3 : djjlji (j i a aj - i gj I 1 1. » d_«jj .jLiJLcl di I j d_uj_^Ji 

jVI (^aj idiaLL i_aj r. , n* ,,t\ LcLt_.il (j^pSLlVI j-u_aj (j! j»j d_ul_JI 

4 ___<J 1 d a I U 1 1 I '''-jj «"' SljjJI oL_>>jl ___5 d_cj uJI jo£^ J i a: a-i (J-i " i J d_____j 

r i_ji ju^ sjju jju ^U-^ ^lj^ (nrv - i Avi ) (*) 

- 



6*jjgjaJI &U j in M 



jjSLI t La Lki. d_4J j! Jij V . Ijk -»J SjjJI jLg-u (j! JL> V Ijuk (j-lcj . LfcjL2i 
Ijju Lpl j «iLjj-Lill (jjjl >9 La . . . j«J La . *U-l*j (j' ^ taj i u I Jl>.| V 

. ^Ljj.-LljJI (JL*_«iI *L>JLu3 

jjs ^LjL«-a La I 'i j i"i (j^/ i LaLaj JjjJ ir~>"ilt J-iLa (_p3j_flJI I j-ifc jjSLj j«J 

,j^a £-<IiJ (_jjJ! i fljt-lll : LaLaJ d fllHie o d K i"i a -ci (3^-*-" 1 * ^ f ^J^>- 

i .i "v i_gl (jjSLj (jl JJ-KJ ^ J>_j_<-ul I o i ii (jj-uL^j litl d j o i m j La . J^a_<-ul i n -v. 
MjjJI ^-J « i'i^l (jjj (jl d t^^^La (jS>-«J .jaJ^L-a mJj— i^a-i CjLjljjI (jj-i (j-a iJi_j_<jiI 
^ p i n -»J1 3j1j-j>. «L>.jJ (jr^- ' *^ * J-a- T LtJ 1 4 fl-Ja m£1 i n -»J1 IjUfc (JlLa &j J ' a * 

» Ij o > ^rt— ill (j-a (jjLjtX1 (j_^a cUlL^S ^ j i aj LvaJLt^. Sj-ifcUaJI tfJUfc (jl i"i mJ 

£-Lp (j^>- (_^a_u^/1 (j^ilLi ^cj i*Jl)L>.jjJ1 iJliLLa ^ \ i j (j^>> (j^ill 

cLaLls jjjjj j-* ^1 < ni)l\ * a-jk (jl I j-* (jji jJL_2jj .uijL>.jjJI i_aVT 3jlj_>JI 

jJ2-ct 2JUJI ojufc ^ I uajfj . (^L>.jJ,l J^IaJ j!) JJpi! 2Jljl£ 4Ljjia_a 
(j^ I o « "i i n a i fl-tLaJI <■_ il i n LjJ-t" ^ K t' W (_U>- I j C I laut ■ u I j«-$-il (jj-;uLjj_LA!l 
: JUe-a ^1 mJjI Luk \jt j_£Lal]l jl nn (jSLIj . <L_)lj^>JI K-ysLcJjJI (j-ul jjs 

!<Lukl_LLaV «GjlJu Ujjus jJuloj (jl joJtAIl cLhIoJl! (j-*J M 
djLj d A i^i J «(^r^-uj (j I tj^-«J La i_llj^Lj (jji^La JU>-J i ^* * j»L*JI (^ 
^ se Ali t^iljj (jl (__>^3j— ILal JlJLa . 4 K mi 1,1 ajui i_<-L*JiJ «sLcjLi.» j\ «<JLlj>-)) 
LCj-aLLjjJI (jijlj_SJ Li3j jJsj-ii (jl tj^-flJ La^ i^LtajjLi ^Lx-L^y\ V 
i. 1 1 nLujj i^l » AVI (j-a ^ ^ CjLijlj^ j I CjLla£ I /j ir dlct-i-Lj ,Jj isLuLij.^L!l 
^P^l lilj^Li (jl Jjij i ^i^f 4^JU . ^l!l ^ J£ ^ 4fL«_iiil 4^LtaJI 

jjljJ L«_ij JJ>^!I ,_Lu3U»J 2JjL»_a j^tiJI Ijui a_L«_Llil a^LtaJI (j? 

(j ujj! S-oJJ L »_p 2Jl_JaJI j-lLj JJ_c j-ikj C^jLS ^a^jiLi (j"^l i— fl^ tj 

(jl_^ (jl 0 iS—LsL^jJI j_!Li ^ j^UI Ijuk (j? ik^MIl (j-aj . 5-ul i.i'iVI 

(_gl j-a (_LaL^ j^aljj (j-C <i*i i^jVI cLL^jU 4jI i i* i .il J^j mj V 

. fiL^ Li^ j 1 <Gla_^^._a ^j£La-i 

fU! ^L^l ^ Jj^ SJjU. JU .^Ui ,^L^ M.K. Planck (1 MV - UoA) JjK (*) 

iyiij ^L^l lilljj UiXlj j»l ni-wVl 3 unti i^Lkil 5jj»^S ^Ijl 3SJI ^! j i^iir 4-3l iViCif \ M A 
^L«JI t j-a ^1 d 1 n^lSUI - 1 jj = LfllJ dJsjLa-U <*Jijju>JI puj ^ aJI 51 uijj L^j ^jJj 3j_jj_j>. 5j tajj Sjujlj*. 

JJljij 4 iim ii a 4_Lt_*_a 4_j_4_^b ^-Uj 4_LL^_ij ^jij i^-LuV J-t-^f ^yJl ^.IjI^ <L_ai^ J^_ju (**) 

. [i_dJJJ,l] <i-^x2cj^=> 




(OuulgSJI Kn ml9 



jJsl jJI (^Lkj ^la ifA t '"'VL 4 flla-la 4-ij ti^ Jlj3 liii^Li o^J^ j^ljLaj 

Sji C-J-fl-UI ^1 < |"|V1 J f J J 1 11 ri"l ^1 U" ( n* jjs 2JjLa_a 5>S^ o' 

i"t\l , ^ ^- LiL^L) Cj^\ U2-X-A j^oj * -DJ-^JJJ t— ^l>- "i t - J - >u (J** 1 -*- 1 W-^" 4-1 ^ 

J -r a H i"jjdJ «JljJlj». L\j_aLj.3 \ *\ ^ T j»L*JI ^ £j_"Jalj 1 l_«_a -iJJ-^jjj 

JaJLa , n^KJI *Lj3_LiII JJljlj sbf (j-ul^J . 1 k «I -> * 3 jjdJ <L^.jaxj q\£ . 2_£iVlj 

j«j t^-L^M^LIl jjjl^SJI J^ 0 "i",nj jij^-JI (jf jJaljJlj i2_£L*J,l jjj^>JI Jjaf ^ 

t. 1 1 1 n i ^j-l>»jjJl_j_^JI Sjj 4_*-£>L>. d * 1 a I j^oj (j-"J-S * LlsLUsI Ll^>.| J Uaj—dlj ^jlaj-nj 
"I jJJI (J_y>- S- 11 ^*-^ (j' S- 1 -? 1 ^ ' J* I J (jjJ-'^-'l W <>j jJI *'- lL * • L^lLLuJ 

njjjJjSLI^I jL-gj| (jjJ Jj^j - J-^ J-^ 'o T^lW J^-^ u-^ 

<USw<u V (jjj_jSL!VI (jlj i5L*-3 LgjL^aj tjr^\ JaiLa '^f*-' 0 Ciljl Jba (jl 

1 JjulILi (jjjJjSLIVI jJuj .cjIjIjJII d JlA j t i^-il j^c JL2"jVI jj-u*. VI ^LuiVI 
ajab JIJ^uJI Ioa 5c 4jL>.VI 6? £^1 y SjL*^ 1 ^L^)" jLlJwI 

VI ^ill «JljJlj>. CjLJajL-a jjj jj^a Jaj_ui ^>la VI (_dlajj V tSJol 1 n <\\ 

VI 

I Jls.1 j UjjlS j^j i-aLjsl ijl ir^i" -^Li . j^j l^jlr jjL>^i (_^lll (.j-^J <US-«ji 3Jl>.| j 
J5J Ja- CjIjj .t£lj>Li OjIj <Uj3 Jjj ^jJI (j^jLUI jjij i"jjdJ S-^uj^liLIl 4jjJai!| 
2^LL (jj»- jl jli»l jl 1 11 a J£ jiiLi; jf V :^JX\ «Jl^ljljj 2±4j^a .-<M . -> ^ I j 
C^jIjj <l "i i t i"ij (j^jJjSLlVI <dl£ (j <i i<-i"ij 1 fi'ir j_ljjl1II i La Lu 2_ajj_j«_aj «JjLj^^a 

^uantum number ^ j£LII jj^ u <i , „j . jj-*-^ 5 ^H^" U-sh 1 ^- '^L^L 

(jl (jlr jjL^s I liajl .j < ir^^l (jja Ujij 3_jJLLjJ,I diljL> al I 2Ji_aL S_a^Lc. 
^jij 1« ^ul_>tll 5^ " 1 1 n 

j->-uCJI I jjt Lijjvj tajjjj>. d_«pjj 45j_>JI ^ <u_Uj_3 ^jL^JI jjj-L>wLI j^Sj (jyjJI 3^j_oJI udJj ju^aj 
^LtJI Jj^i SJjL^ ^,1^ J^a ^ e^j-ojb ^Ljj-j-a N.H. Bohr (^1Y - UAo) j^j ^Lj^Liji^ (**) 



6*jjgjaJI &U j in M 



SJa^Lc L^lajp SjjjJaJI dJl^j 2 SlU UI SJaUaJI (jlj (Sj j<3 u>i\ fCo\^i\ dilj-Aja 

^Uj^yi CjI JJjjj Li>-V jjj UJj iSjjJaiJI o JJt j»l JiielL-dLj .<.\<jil,l f jjiaJL lLIj^Li 
i_3jjlj La CjIjJjjJI tfjufc ."i" .jj-L^-jjJij^JI aji (j£. LuLilG (jl (j£-<u (^jJI 

. diLuLiill O-uj jr- 5 ij^J I 'V k'* <3^ J-^ O^J 
u-Lv> ^ S j " i uj L^jI i<u*_LliII ojui 4_JI j j uii (_j jJI aL«JI d1_>ijVLi ■ t-> S a g g " jj jl 

i_3jjJo i JjJlj». i. i . nH£ sljj dijLjl Ju3j 2_3jj_»J,l *L)_<-ii!l J i<i flj 3Jj_-»J,l j»jJLl!l 
^jjaill S_jj_&jj>JI £_a}U,L (^lll Sjjl! 4j£w«J,l CjVLJI g.Lflla-uol (^JL. SjjLja 

jl jjj (j-a 1 j£LI ijj^Lj-iill Lg-Sjjy j-pljjill sLajlja Ojlj ijLuajiL .joJjLjjJI 
Sjijill lLUjj . »1 j i'i^l L$_! (jjjJajj ^^Hll 4_2jjJaJL! ^ S j S -v JjJljlj CjJlj^j 
Lcjj Jj-Sj (jl ^jlVi . n't La ( _ ;r ji i«JjJlj>. j St ^i<i -cj ^^lll «LajJUI »Lj j ntl 

. LajjJls. jajjj 4j*>j i n^l£LII *Lj_<ji!l (j! i(JLli.VI ^y> f- ljr Z±l 

3_>j j-a 3_jt^.LJI a_»^lll jLkj j^a j U r., ajj jj_^>JI . A. Sommerfeld 

Laj iJLa^U «UjJe^a jjLill Otjl^ iJi^JI * jjjJ . Lu2»J lS>*"' '—'b- 5 Cr'l O^^-^^^ 

ijji^l j j-J^I SjJjLja SjjJiC ■ aj i_jjL*lII j ij-j^I J j-J^I 3 )j S i a a i aj 4jjJaiII cloalj 

dlljjjj ^ njE-illLa JL^a j_pG i^tla .diljLuajjVI ^ 1j_u£ji£l j«j|j\^JI (jli 

.sUSwaJ.1 i_aSljJ,l Ijj-oI ^1 LjI (i^Jjll^i j_pG) ( _ ;t jj^ JL*-a j_uG jl ((jLu) j^pG) ^Jjj 

La^LLal 2Jjjj_a j dlljjJI J 4 i iijt-i Jojl-i ^1 <lj . nilLl 2Jjj^a jjLill £jjl£ 

£-a (jJJ 4 j . .liftj Lal .ujLjjiVI jj . n n" Jo-I jJalujj ^jjj 'J^-"^l (j^itjll ^1 <>j i nilLl 

i njiir^i" (jl^ I jlj . l£ jtj^a Lilj_tj LuL cJla Jl2^ i LtjJaljj j^-iV i"i (jl^ ^^Hll *Ll»jS1II 

«UijSLI «jLil Ji2Hij Llj Lii iLa <Lp-U ^ Laj^ia (j;jjJI i-ajljila (JjJi»- dlljjJI 
^ ** - - 

(_J|j Jl^ j i alj i n tj-aJI mi 1 1 (jL£ ij-jLSjJI oJLA CjJ^>>j (jl Jj j 3 

i4j^ S a (_^i^. IjGL Jl^j (jl j ui II diUjl jo^jI . Lul "(j -1 >■! fl-m-ll 4 b 2 II (jLaj» 

Lajj .jo^a^Lj/i S^jG (3^<-u (jc. ui-^-jj-y iujI j uJ I ^j-<i (_^-3 (JljLs ^^i^i 




p-jlg3JI Xn — — — 



d j 1 1, itLl lj_». La- j j^j '(JjJ 1 "^Laj LH>i^ Ur'l A .' ' " ^* -!.' ^ 

La Ijl i(jjju_!l J-J-C (_gj uuJ I <juiJ_»JI _JjJ (_gjJI -Jj "l i" i U (_>u_»JI 

£u_ij_ (jl JuV i_gj-!l C__jJI _)L». J-2J .j-a^/l ^-3 (J_- Ju J i .1 -Jj "1 mi U ,j__>JI (j_s 
SjjJajJI __jl_Tl «:Ij__j i3jjii__L (j-*^ L)' «ilJL^JI 1 11 a (__JI »Lj3 j lili <Lu_i 

(jl (j_i 3__>.jJ_La V (jSLlj '. 1 juk jeuj-j i2 U j 1 .i) (»1 2 La j 1 aJ 1 V j»l 2-_*___lj 

A __L£>.j_ J_ui_>JI _jl>>JI Jji (jl j ui 11 «iVjjk j o 1 >n jsJ £u___L 

e_Sj__j|_i 'Ljj-J (_L>- (jc L)J * .'J I_4jL_i J__! . j«uJ-> luj-il ii-itl (__JI JJ-uJ La (_-3 (Jri-*^ 
jjJLiJ (_L^«J1 Ijuk £u_jj Lul_jj (jl < j u, '"■ Sjuju*. Ci 1 ih! £u___Lj id—v—UI (Jj-^l 
l^_aj l_ juk Lk :C_LaJ__U ,ju3 I J_u L_c_ ,j__ .(**) Jj , Stl | ( -y S 3j_j_ ^>Lal_>. 

< jjjL_l ^ jj>3 ai_L_J <_ . i.r.M (^jJI iLouis de Broglie 

c_— fc. cL_ jjl (_£j»u_u J__5j (d i»l' i__3^_u_u (^J-ll jjjJL ^ j S ) (jl (jua 1 d * l_>I (jL—T^ 

(^—3 (J-a-*-i IJu L^-L l >- . ^Lj—uzjl (__3 ^- "--»-**' 1 1 (j_ujj^a d— p* I (J^Lv (jus ^Lj—uill 
j_ju_) (j_s d 1 ■■ e ' (jlj^l Ijuk (__3 . ojui_. (jus (j-G^>L_Jlj S_j_L>JI (__3 (j_s - Ijj .taJI 
L_j__ u/ (jL£j 2_uU,^/l (juijljj,! (__a p Lu v-ljj j DI ,juii_c. j__ j'ij j 1» 

4j| aluju-ul (JjLi j»J___ (j-^s-J 'O* 3 J i^u>J I "lus-J Ijr^- 6 J ^ JJ c ^ I <— — >l J SLj 1 .i^LSLIL 
t_gjl m oitl duLjJ-u-o o>^-J_3 • UJ^ *-^J cl -ij'— i-'' jj'— *^ (1>^J (j 0 ta*JI 

cLaLc jJuj j! J 1 n"^ 'Ij^uuj «-jj^ii njf t Wolfgang Pauli (^JjL jjLUJ^ 

jj^j (_^j_iL»oyi luiajl duuj . d jj 1 n itl SujJauJI J-!L»J Ijuuiuus VLLa i_<u^ (jjj utxll 

.2u-u>l,l ^jjj_u4^ 2j>_aL>. (jus *Lvj ijsukjU^.! Jla t_jLi/ Paul Dirac iuJIjjj 

•.CjIjuuji j_uii_c ^^Jlj^tj jcupji^ j SLj cLujul (_>iaJ(JI c_il j i'itl ,jui (Ju_>JI Ijuk j-Ljlj 
CjjuJuujJ I Jx.I i . i a (jl£ ,3^uuil '^-J-^ tj£ (jr 1 ^^ IjA^-iJ-i^ >*J dU>^ (J-"^^ 

(j-t3jul ^uk jui.1 (_gjl uuauj '.»L) j litL ^1 i i'iia tfJulj (jl-? La-L ir» . ^j_jJjjuC. (^ 

(jjlc Lub Jli (^jJI jJu-aj o uJ ju-aJj ><kj iErwen Schrodinger j-ijjjj-i 

Ldiljf 1 ^-aj - ' ■ 5 ,.il j mil 2 -j ...l'» 1 . — sj anarchism a_,jUt,„M n 4jj (*) 

4 tali 11 ^L_! i^f til^J ^Li I < (i " -^ e-A (j^. y M i n ^-il .4-1 (jUl'-i V Ij—tl lu>j^ju^ iljuJI jj n I, (>___bl_ij,l 
La^ U-^ J ' ^ ^ ^ ^>^>^ L «— _ J I j_b (j_i ^ j , " ge fl i^_l_uIJI^ 3jI jVLj u 4_<^Lv 

. [£jl_ajs.jim] ^JJ^J talui ^Ul (J ' ^-- a i(j^j^_3^_II p j JLSj _UjJ iCjLAlj_ll^ CjLl>-Ij {jjO 
l^jji-f — l_*.^ui l__jf CjJL^- (-J^^l 4_l1— *J1 *— !J— Jl Cxaa C f (jlll 3j__JI _Uj (jf —S^jjlII ^yj (**) 
^ jjJj V I ju 1 (jf Jl_u -<_JLjj__JI L^uUwv (^,111 4jj^UI _Uj JiLa (Jjl tuuj tj 4 M i lTv JLll j jni n" 



6*jjgjaJI &U j in M 



d_> j-iii (_£ jJ! ^^^-uaLjJI (jjijUjiGJI <jSLJj idj d_2_>JI dJLvujJI cLufcLa (j-a J-fC. 

(>fcj U5b (jK 

i_<jj ir-i") j I p (j < j -r i"i " I j| J r »1 Lj-Aj 'J_Ji3 iLa-VI j (jtM,L 

(jl V djl . d-ifcj_jj d_JI i " . i n 'i 'l i_3j_<j/J ijjiLS-Lll £j_iij_ufc ^r"r" ri_) 

j«Ja_«_a (_gj f "r j (jlj ijjjl i n "II jjJs j_a d i .i^lSLIl «:Ljj__i_iII ,jj»j-uI ^ 

d-Cj loJIj jjJsjI,! ja-ufcLiL^o (j I (j^o (j-uL (jr^ ^ '-4 '-* JS ''.'T * "'- • lr ~ l " 
La djajij (j I J j t "i mJU ,j^o . (jj|j_jSLJVI Jj ±3 (j-o »1 J mi I (j,^. Liiajl j \a u 

Lc_jj ^Jiir"i i gj (j! LUlc. LoljJ (jjSLj i-3jj-u dj^ iSjjJI Ji-b (j^pSJVI (jL£ lil 

d t; — M j (_gjj| uajJLI jj-^aj Vj Ljic gUy V 2_lLv«J.I tiiljjVlj JjL-ujJI jy» 

(jl jjk j-a^l OJ^Lj (jl (jSLaj ,Jjk ij-iJajJU Jjjt>>j 4_lU-«J 1 d_!Lti<-uVI i_xjL*jj 
'"'Ijj i a"JI VI j> Jlir" i .i ) (jl , ,, i i Lpj£La |0j < ir-< JuLp i n"t ^Lj-LiiJI (j^-iljja 

d 1 flJl (_£J-I1 (J-O mi t 1 1 (jl £-j-j_lj-uk i ) flj SLj_Uj^>*J L^-La (j^JL^iJI (jSLaj (j^JI 
(jLojJJ djJ_dJLi!l jo_ukl— iil (j-G i"i mT £-*^=J J-JLfl ij_jj>.^M (Jlj inti I J_ik ^j_Laj 
£L»_uLl3 (jSLaj Laj VI (jSi j«J (jr^' ^ufcLiU dilj t<)jl i m "r M jjJs jjs (jlSLilj 

. iTjLcLvuJL J I jlsLvaiLl (_UwJ,l t_y£ 

(j^. 2 j i .i^LSLil jlSLa^/l (jjj (j^o J^_*j (jl I ijlr (jl^ lil :^j_iij_uk J» I < ""jl^ 

,jx. jiij (jl I nlr j»ljLoj SI (j\->r a cLLtj (jl Lcl ^ -aj (_jjJI Lii iSx.j_<jJIj jjJsjI,! 

j<ujkl_iil (jl i>i ~w| ^1 (^j*_iLj (jl ja ^La i^jj,! ,jjjJ^_>JI (j^o ^Vl Jl_uI_iII 

(Jie^o (_Ur "i i ,i t _ ;r j_I I d j i>i LjjJ I Cj l_c jJ, I Vj I JlJcj (j I Jj V (jSLIj . Sjjj ir^l I 
(jjj (j-o I (j'n iLLa Jj t" i "_i Cj^>LoLILi j^jjj_uk .SjjLkJI <J1iIjj ir-i"ill 

(^ (jjjjSJVI gjLvuJ :jj>.^o i UjU-cj tiJLkj .cG_i3jJI cUioJI (JSLvoil ,j-a d jril-->. 
joiilj^ t _^ T Hj L=>~ (j-u cLujIj^ (jLoj VI d , ,,A i ^ua^j V ^1 « i"i V I I mi i o 

I i $ 1 1 i 3j jJailLi (j-oJ o^jl i .i "i 1 1» j_a (j L-3 1 1 JiSL&j . Sj jJI uliVLs. (j^o 

j<u_«_^3 (^ Sjjiil d_uL^iIlj d_Jj^l (jOJL>JI lr Jlaj_»j (Jj itftjj (jl L J "i r I 

lIjVUJI f.\ uaa-L l_Ua lil (^JLULj .(j^pSJVI Sj^a L^a ciijuo (^lll SJa^till 

i43LlaJI t^Lj" i ii« jj^JJ (^jJI djliljSLIl jIJlC^/L Jjl^ LjJla iSjjlil dLjJb»J,l 
(jOjL>JL d i^LjJI joliljSLIl jlj-cf ^yic J^«JLtj ^jl i n't! ^ j i aj i-^j i .i 
jlj_c:V JjJ^>- gjl, mi "II (_Lt^o (_Ltj (jl <jSL«j ^LlJLj .d_jj|jL^jVlj d_JjVl 




p2jlg3JI Xn ujJLa 



^^L. (JJJ-J (j-u£La £j_±jj_ufc (j-al "i i ul J^SJ .jJjlj^>JI OJUfc (_p_a La J V" m a 

(jj^Lo (J^j-c^ 'W! |»L«JI i*Gj_p- (jlslj-o ^^L. LoLaj JiiiLij sGLsLJuj^I 

SjUcI i n U OJLlfcj — (jljlj^jv jjlj'v i "L 3j^C.LuiXJJ . . di L9j i a 1 1 cUjIJlJV I j a ml 

- >LjIa VI Jju ^Jiiel^ joJ j^lll djIjLSLJI oJUjj £y> d_JLc jj JJuo 

JJ_*J djj^a- ir^ a iSjUJL». K-ulSLU 1_jJj_2j dlal_£ djjLiLa CjJUa- ~n nl La (jLc.j_<ji 
Jl*j 3JljJj>JI djj_La_L!l a jufc C^S^C. .cU-lSIJj d_Lu»l!l jjLillj uliLtja^aill ,j-o (JjL* 

joJ LgJiSLl i LaLaj 2 rihV a 3j£La tSjJ-} lS- 5 lS>^ j mi'i ^ "\ ^L«JI i Ijuk (Jjjs 
d Mi^LLa i. i j i ii jjt IjUkj .tljjtjLu ^-j-j-ij-ufc j i"i i (jl Jljlj VI ^j^/l LfcjLaJ «Jlijj 
d j n a OuL£ i£jJ-> S^SLa (jl dili . ,jj^a£L«_a (_^-i-aj l_iJJj-ILl tlr>_al i .iVl 

dJsL^VL t <-uj .Ml dJsLkJI dLlil^ 

jj^ ^jg ■ ■■ (j-a (JLiLjjj-jSL!! <i~. 1 1 i") iiii_Lj>.) ^^jj uajj gSJI j_ul_l!l aji i a >■ ^1 
£ j .'^ tl 1 Jljv. grains d Ij ^ <^ j * al S a -S^-^*- ^-I d 3e J **' *^ J ' *^ l^J" - * - * 
4 « j j La II tLajjLill S^SLaJ I Lus-I J-js (j^ "i ui mT joj (j-aj . <Jl! Lj_oJ_a-i! I 

jjt\jli> V <2j Lijjj_il I Jia^>.J (jl «JliLajI . »j i>ilt d j o j i n ->JI 

cbLi SjLc d i n jjJtj-iJ (^jJI »j iMla .j»Lj j^-C. djLuI (jlj i,Ji.ljLjJI 

j' 

LjiIj Sj£LiII OJUfc (_J-Sj V liU '.(^Jj-l (J(:LjiJJ . <— 1 1 a j 1 ii-v. ,j_a (jjSLlj icL>-jjs 
J j , J , t n ^yi^. Ljjj-lSLIl (jSLJj '(jrljl ( "J 1 1 1 •> (J^ (j' O^'j-^^ («-«-*JJ " . 1 2 <* (jr^- 
L^J 1 Jjlj Ltjj ik-i"i'i joJ cL>.j^j Li^a- ir^ a (j_aSj L«jl ipj i n SjLc j(jt^_i ijl-iil 

SL>Lkli V wave function a_t>.j^ 3Jb 

l_j jjj »>J Sj£Lill ojuk (Jlil jjI (jSLaj w " >■ «Jliljjjj/ Sj c jjj a (j_a Jj V 

«Jlilj—uG j-LiLu -d . 1 1 A. d_Ljva-a (Jlilj—uG ' - < — J 'j-^ ^ ^ I '**•"' ' "I. 1 

Jjlj jJLiJ^j_<Iu oJUaIj (j,^. j_o~^/l ^j-ls j<u . JlI^j a 1 11 £-a I j ui a I '■ (_g jJI (j-U ui i_iV 

(^ (jjj_jSLlV tSjj-> lS- 5 £ ^-> >1 1 " ^ u ' 1 1 jJIJ_<jJI dlli 

j^JI dJLjJaJI itL>.j^l ojuk Cjl_^-<-aLuJ d_clj ir-i (jSLa-i i—o-l^j i La Sji (Ji-lj 

S,j^jJI (^3 dJI j£ Ljj j mi" m 



i4 o t ril—t di! j Jju Ot3j_c icL>-jI,l ilj l_iSLi_a Lb J i 'n tr~T\ 4j_\|_«-a ^jJLalj i<lKni alt 

2JLl3jJI jufcl ^laJI <j-a I^Jl^. dllji? juji3j . jaJ SJLiLUji L&^l J-^=>i ( _ :r nl1 

cL^j Li. Sjj ir-ii ^><i La£s i JlL3j_«jji cLajjJaj j I jaj 4_2jj_Laj I I j U* (j£-aJ joJ I 
. £j_±jj_ufc I ^jlr J i^-w ^^Jl jjLuJI , „1 S.jLc.1 

* Schrodinger's equation j_ijjjj_<i 4_bLj<_a ^-Lt-a j (>SUj 

^ (jj ,~\\ A bjL^t^o ,jjtj L*j idll j_£ j-aVI JJ^J V SlIjI <iK ^ mil 
u\-uli\-ua q\ i'ns J « flj (jl j_LjJa-3 _»l_i£.l l_«_? iJaJUI J j t "i i .na .tbjjuuo «:Ljj_u3 

jj_j5c^o ^^LjJIj njj3 I «-£ i2Ji£LIlj 3a_2JI (j-u 2_£^>1_«J1 j^yjt 2_L*_kJ1» '.(jja—u 

j— Lijiaj-Zu 2Jjl_«^o (jl (Jj-aJI VI LuSLaJ V Li-jjL». (j^o (jjejj .«JaJi_3 <— i Lj I m v 

(j-u I i-^jlj iCjIjjj j& IVIj SljjJI (j^_i jjl li! d .uj gSLIl ^ sLtaJI ;j i *'*■ 

iSIj-lIIj (jaj_jSj"VI (j-a 4jb_? I i aj 1 I j j'* (Ji-JUj *.'.' I j 1 a *.' CjUj^.T<5L1VI 

^yic ij^oVI ££jL jjjlAJI t_jL^cVI j^ii V 2JjL«-o j^jfcj .Jl! SljJJI jjjij 

d jl u3 Lflj 4-!.}L-«^o w 'd ^ a \ iljlj—^a-aj (j aj| ua-icj ju>.j_j (j_a jox.jJI 

. Luk culSLo (j-uJ ^jt-itLi Ijuk (jSl!j 

(^ CjjL£ \-$-x?i\jjj ua i» ( _ ;T 1^- 3j— ojLj-^ 3jjJ_>JI Kjjl£_J,l Cj-L&jJ Juli 

(j^ 2JjjJo 1 (j t a I JljI (J^sjLjljj j«Jj i2jju»_lll £_a L0L4J 4 S i n " a (. dr VI ^£.^1 

*Lj3_uiII j-a-C (jjo (.yJj^l «Uu^j-1.1 i— iLuol (_g3JI s^LJI (jjo ljji.1 j^il V"tl ^«JJ •ij ja >" 
ij»La^Lt Salai. £-a «JljJu>. diljjt i <3 jjjj 3j-u9 (jlj i nill ij^alaj i3jjJu>JI 

Ja^cj j»J_21I Ijju^ia JJ-ill ^^l^- j i <aj 4 1 7ir ^ (jVI j .^ilj_a (jj/jjKj 4jj1I 
i^Jj jJu J^-*U 4_l^jJ,| \^LajI£LxX( C^e_>j Juli .SJljJ^C I j-^l ^laJ 

Cj[> J-o-H d)^- 1 " - 1 1 ^ ' ^ A ^-i-j_ij^_i_u ^ Jiiej-cuJ cL^jlSjv j^j-^J 

d <a-LSL1 1 I l_£3 j i_o (j^**' Jj *^ 1 ^ I ^ * ^> ' \J J ^ ^ * J * A LSLo ^ I 
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Lcifc LjjufcLLi ^ "iri I" (j-CjjJiill (jl - ^ ^Y1 j»L«JI - (jVI Lx_ij3jl 
4_>JLjlaj (_£jui.^l ^1 Lc-ifclju».! (Jj_j_>u (jiLajj iSjus-lj Sjjiij j—a^/l 4_2_L-2_a- 

(jic I o (jia J j i ri j t^^-C (jr^ 1 -"j -^ * * LS'j-" j S * . ..Ij . d ir-> ILa. d j i b Ljj 

j' 

LCujL£-i_a ,«_<-ul-i j -r ?tl Ijuk 2 iljll 4jjJaJ-!l ^a m") (j! i(_£j_ui.Vl 

(_JJlJj_^>u jj i k-Ti ^^Lz I a j o r jl j "i ->.V1 jJb ij_usl_>JI C^jJI (^ .joljl^SLIl 

(jl Lufc (_£jj|j_iiaJI (j^o (jjifl (jSLI . (jLaj-u (j^ij ^LhP (jr'l SjjJaiil 

M i?Vq .jaju jus. (jJJ a_£Lu£j a_U£ d_ij_«jt! jj do.-». ^LicVl ^ lju* jui-lj 

'j-i-T jj i -»" tiJLLik jjljj Vj • Lu/Lu/ 1 d a b ie a ££.}Ljjj (_£ I (_^1ju dJI o" i"il j» Jx. (jc 

t ljI ^j>. j^*' (jr^- l^-J^u». U j w ^JL3 lO^" ^ '"'ljj .,-."11 ju>.^1 ^Jt> jjuSlSLa 

(^yjLjj—j-ijl (j-j^ mi ♦ II (jj-aJI CiLjJu ■ o > d-ilju £_a cLj>.jJ^j (_3^_*_u td_jj-Iia_tJ1 

(jjSLj L-4JJ iS_3j_itil d a i nlfl Likj_uGj j<ujIjSL!I SjjJaj ^£.jLj-a (jls^jZ. (J-J-3 
La I jl i lujjcjLlj Sjijjj SjjJajJI oJUfc (J^-k^- 1 L>^- a "j ' ".' - ^ La c j <■ ■ i u LU I (j^a 

i JjJ_Ju jLscjLi t' ' "'l i_3j_<j/ I JlujJ . Lujj d 1 1 r~> "i 1, 1 <l j«i fjlz. i U ii fl LLoSus- 

^t-n'i (jl (jjj <— il -r r j_iil,lj j-ijl.1 LgutjLlj jL-i^au*. idial_? J-u-C Sjj i^.ij 
t_)lj-i <J1)I (i j jJajJI (j^ liiljij i ( _ ;r LojJI cj-uj_<JI jl jjjlj_iL! I j j j $ Lol_«_ukl 
i_Ujj>. t W\y j»L«JI I o-v IJ_j1I JLs-Ij O^j (^ Sjuz. CjI gj >■ jj U" 1 1 
j_jj«_u (jl (jjj LujJLs. (jj-lji C.IUj i2 i i ii tl dJJj LujJI o $ £jl SjjJajJI CjJlLi 

3_iu>.jl,l SJIjJI <_j| i ,i -w. ^Ir jJLjji_jj_<i/ SJjLila Lijucl i ."i . 2_ua^JI cj|ju>.| 

jj^o 4jjJ u»aJI dJLlLi djjjj . a II <JliLil i u "^l) ^LsJ-^?" j' ^J- 5 L?' 1 Lj^-jSLI^L! 

(jSL«J Ijujjj . (l_!J-<-uL>JI j>l JuV" 1 ill JuU VI I il J~i a ^ J I i3J jsJj 1 4-lLttjJ I d_O.L(JI 

Lg-La (_gl Jju>.J d-JLa-lrwl (j^_ijLJJ La (i(_jju>J tLcSwaJLI SuSLlaJI ClLjj" i u a u-ll i u 
Sj^SLil CjIj jJI ^-ual j^a 2_3j_«_a (jSLaj di! j_? . I_«_a jAiil jl (j-Oij i jLu>JI jUjC 

SjJJ_<Z <_^VIu>. .c^j^tU 
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La Sj_iJtx Oul£ (jrUjJI C^Jcuajlj (DNA LjjJI f-ijfc*! ty^jUI 

(jlc id_c_L«_a CjIjjJj». Lkjitlu ojl^ (jr^' djK mtl iIjIjjJuJI <".t 1(3jj-u 
I (j'tf j j n II I (jSLaj joJj cbjj i^ll djj_3J_a C.IU j m l (jl ,j-o (OJ^j-JI 

(J^3 Jl-JJl^. *(_£jj>J d_»_3j_iU (jr-iM ->JI JjJljo LflLs- Li-iSLajj . d Uj i aj 3jj uaj 
lilj Jjlj Luj^jjo aji ua-jiJI oJUk ,j^o ■ La afl j 2 i j<u ijJsIjJI (^ djLiil 

LgH_u^sL>- jJLjj (jl (jj-i Ltjj_ui L>.L?oj Li/LtlLil I j^j <*■ S Sa- Jls ^Lj-a^SJI 

(jl_i I i I ijt'nn' d ii j ii ->JI (jl_3 i Lg-J d_u3l_>JI d jiiill t_x_JI_<j,^l jl d jl i^^l 

. ^Ljj-LflJI (J M Mil (j^. (j^M l_Aj-o-CJ (jSLxj V I j * 

iSjl^sLjJI 2JL>JI *Lj>j-3 2 uoLj.j idj_jL»JI jIjJU *Ljj-^ ts-IJ 2 j mllb Lot 
jslil jSL!l iSLulSLps (j! liilj . I jl>. ULi-a-c ^j^kV! j^jfc oj 3 m jJs L$jLa 

(3 J la <Jj .jJjtj-uJtj «Jli^Li^sjI,! (j-u f^lAJ ' " J "—O-^J 

i^Vj^LII .Sjjl j^>JI 2 «,„ tl) Sjl j^>JL> a nl«~U (j^ajl i^-^l 4 , „ JL>JI 

uliLjj • — • llj -j ua llj d SljJlJ, I (_>^ajl >Jlj i (djj lj_^»J I d id_jjj2aJI 

(jr-lM , ,-!■■>■ (J5-x) dj , „jULim (jr-lM Ir^ AJ|j ' ( J I ' n^'tVI J-aLtA id-l^l ri l^ltl) 

d_LSLul£LJ,l (_>^aSI csa_>Jlj t^^j (j $ (j n j ULlL^a JLjc^o Ji^j>.jI,I JljJ^>JI 

d SjI UI d A uojil j^kljJi ^1 d j oiJjLij .(djjjJJI ,5j^ uaJI) 

djL^i ^uaj ^ ^0A (»L*JI jimiii jj^o dJI c.li^j U up 5 superconductivity 

(jl (jjj j»Lc j-4J . jLlsuJI djL^j i _yJJLi V Ijuk (jL^ (jlj id_jjlaj SjUi! Sj_^4-a 
I /j iijjU'ij d_3jj_»J,l jjLljJI ^rj n M LJLc. cL*Ju Lj-iSLI id o^a iljljjjaj ^) ^ uj 

ililj^li) I J j 2 «"' j-IL^^M j_ikl_aJiJI d_uiljj L^-tl) i sl '*^~ tixjjtj id_ysLLaj Sjj i aj 
J^><-1 Sj_u»iil d_LL«j(JI «JliljLso^/l j<ukl (jlj (j-oj (^J ^ ' " M j-ikl^Ji idJjLj/ 

iiuj^>JI i_al ui " ^VIj k_jj_^LjJI d_u^j jLffc-sjt (jJJ m?j! MjjJI jj " , ujjjjJlll 

. I j j i .i i d_JLc SjIjj>. «JiiLvjj jux. cl2jLs iij^Li^sji 

uic u .i i ..i (_gjJI ,j_a Ij-ti^ CjLj u<a-jJI jsJLc >l a ~ i ul Jl^j 

3jj (j^o d ,j ^ (^yJLc Ji^jvj (jl I A N ^ a 4 djt_alj 'd i ^» tl d_uj1^^ 

dj i nL-ul J-La-l d^jvj (j^°J .SjJlII (j-0 3JlJJl>. CllLj^J^ Cjl « Il1 yAs>e-l (jl (j^-4-l Lx 




p2jlg3JI Xn ujJLa 



j jj «"11 4-j r i'Lul-J Sj_a i^jLlill dJJj C-uLa" (jlj (_P^>- nJliLjjJ^S Jij^>-jj 

ullLiijJ^Lj (j-a Uj-J i^LijL>3 IjjJaj I o (j'ia J (j mi jJi-3 .cLlIj^I Cl! l_4J-<-u_>J 1 J 

(jjijj LtiljLjfc (j^ I j-ifc (j^o j-lS"! 'j Laj mj (jJ LuSLI . 2_uLi!l 2JL>JI (^Jl 3 j i nllb 

Jl 

(j-o i^u-iIj^LIl ISLuISLj^o (j? ' a ' aj • La S a Li£.J . J-aLa" >LLax.l 

(jVI Ldij I j * <* I (jSLa-i <tilj i2_«_5JI ^1 r L^jIj jjj-jj J a i * 1 mi ~ M <JLiVjLx_a 

£_a (J_al_*_jJ1 * )jLj»_jJ1 i ' ca JJ LajL_t£. (_^>- 1 1— aLaj d tj t ir-i 4_jj-La_i <4_Ij-Laj 

£-a jl '^JJ ~ m « tal (j-o «O-^*- i)J -tlj (j-o «0-^?- -5jJ^>- (jr^ ijlll g j m ^ CjLsI mi a 
£-a cbj-La-iJI 3^-^' j-^ 1 J^Sj • (jLpjU-p' ^-b^ SJsLLa (j-o «-^J-il i-aVT ^Ir I i^jLaLLa 

(:Ljj_LflJI (jl . d mi SjjJiill OJLfls I fl" a JL3 (_^lJI ullLaL^jji^l Sj^J d < i >i 1 jILa 

(j^o dilj J_*J (Jj-j i^jJU^^-C j-cS" 1-^1 • «LoJl^j La JS" 

jjfc JlS"JI,I JLljvjJI t. iJr ujl\ (jSLI i ( _ ;T JjjJI j uajftj <>jl i^tm »1 d-iSLaj C-ujI ii <tl 

. LuJLl Ci i ini L^jlj iSjjjj^3 4JlI L$j p K"n (_^lJI "Lilll q\ 




- 
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jjl J_*J -Ijj j flJI S A , ,,1'a 2JL>. ^ -> A'. ^1 I nlr 

uAj i II ^'-^1 °J • LiJJ p ^* M Ij^k j-j lssI 

4_j_Li]l Cj Ljj « ua II ^j-Lc l-JJljj (jl 4 " c I tali lu L 
I ^ uaj *5 (^jI^—jlII (jl_3 td j i i ii ill b» 't 

j i ■■ jj jiJsj ijLjJLcVLi Sjjj^>. j<u-il_jSL!l «Ljj._u3 



(j^-juLjj j oJI >ljl (j^ 1 ^j-d * ° LjjI 25 IjLjk 

. pJL*JI 1 LlJV^Jj 3" i uj) q\-u±1 4 ri ( .i^LflJlj 

,JLa- i n 11 cdjLji/ f^ij. t~,t i\\ (jj_5JI «jii L_uLu^>L5 

«.IjT <t iii_al_La ^1 Jl :ej i_3j mlj riil (jl— ^ 

(Jl -r alt 4_Lol_Ju d jt-i»"' £>^' (j' ijj'-^ 5 *' 
.SjjLjJI d_5.lTi_a I j<ukl (jlr j— £j! i » ( _ ;r cSL!j iJS^ 
(jl£LI,Lj ( j I < "n (i^;^ (j^. (_jl_L4J (J-la-Lu/ dUjJ 

^ (j rtli uuj I «-IjT d mi ^l-U jo^5l_flJJ-o ,jjs 

. jJ. 1 1 




p2jlg3JI Xn ujJLa 



£-a J^oLiLLj ljui~j_a (_pJI (J I o r VI <i j 7i t W Lal ir-i'ilj 

^l tjjt La LjJLc (j-uLIJI,! (j I VjJ SjLLajs >Lu1 (jc (ji-oJj jjLUJI CjJus-I 
(jJJ d J i n i 1 L jJa L>JL L i_3 j ri T a 4_^v I jufcj . 2.3 _jj L-a 4_L.j_iLa i^j^Lo G 

£_jL 2jj < i^i (jjj_jxj J_js (jjjJI 2 ri i.i^LaJl ^1 2 j milL JliLij 2_al_«JI 

MAS 

^jLUI (j|_gU ja^il J-;U iSj_jloL«J,I i.Nt j II (Jj-j-u (j-a cbjl-r mj La (j^JLc 
. ^(jJji ul\ 2Jj i aj V I (jSLaj J j i i i H o jufc (jl ,j-a <_aL£ J *C iSu ojj jjej 

4 j j i .i i II jsJLc ulil j i>iLjjJI ,j-a (JJ-flj I m <" i .i a ejJ.1 («-Lej (jl Jfl mil (j-a-3 

.i_iJjjLj (jSukJLa La ( _JSLI JjiU 2-oL*JI 
i_2j_<-u LuV K-jLllal (jjj (j-aj («ill ^SLII «:Lj_i_3 (jr^- J 1 a "' a 1 i— Ijuk JSLI 
^j-LaJ La_)l ^JLnJ (j_a LjjJL>. 2j^Ji_Ll1 d" t j La (ji 1 (JlJLjJI $.j^>JI (^u3 (JTj-1 

^Jt> Lcj <jVI l_L_u_aj| ^>-L ^Ju-oj ■ 4_i^.jJj " i n L^cjLjJJ 3J-iJlj>. CjLtc_j_lIo^j 
jJLu 2^ b» 't 3jjl_J1 £j\ o i uli (jyiuc. »j ugaJt w di * t^j^- 1 1 "ji^ «Li p 1 1 n aj i_3j(jjL-a 

tjLj— (_gl 4jjJ (j-S^J js-l J3J j-Lj (jl J-^jl (j' Aji? ' ^ "' f !>j Cr^ (J^-* Cr-^' J-W 
^j_JA \j U.'^ * (jl_£ cufj i2j_jJaJj| 2j|j_i ^ jLUVI dilj (j n mjj (jl VI p<j III 

I giic I (_^l-II 'LkjjJLI '"'IjjI^— 1 1 ouLSj . I tUojLj^sj 2j_j_i^uv j .tSLajU j_cl_^ 

j<utj j ->«JJ j<u^SLijj (jl (j-S-«J d l'f ml SjLjI ,j^a ^1 tia (jb (j^-LjLj^ j iil I Sj j ii a 

. ((JIjLujjjJI jjiJJ^o (Jjjjj L<»^ i 'jujijj 2Jj ^ i .1 j^l (J-«-«-II (J J> -? , <J 2^ajl i,->tl jx.ljjlll) 

ojuk Jila (_gjijj iJajJI *jj-oJj 
"LjijIj (j-a ^^iiijj liLaj <i y 1 n 'l liLa JJ-aj ^^SLI J 1 >i fl I J-l^>J (jVI (j^tj 
(_yjljj_LAII j-lij d <j -v j (j-a <>j_L_i_ij (jSi-«j (_gjJI Jjl (itl ijj-ui tiJLLik (j-oJj .J_JJ 
d o ^ a iIj^IjJ-ilj «Ij^>-1 i_aj 1 nlj litl j-tij 'L^jvj l-J U" L«-Lu i(_L4J(JI (^ (j-u-c i -Lt, I 
(j I ^ i j M V 1 1 J-^>- L3jJl_a Ltj>.j_a ^ S jj j^J (J-a-C (j La dlli £-a . 2jj U itl (^jJLc 
.4j (_^jJI i_j^Lj/VL cL^LAjl (^ >_ 1 1 1 n tl £><SJ J-aL^ J ir-i'g (j-a J^Li ( _ ;r liirej 

1 1 Ju>- 2_ajjm jJjLlLJI (j^ilj i*^;^ 1 La ajJaj (jlj Lx.J 

Laju£. j-^sLm (_^Lj_j_iJI <L2jjJqj L*LI LLfl uaj o_2jjJa (jjl_2j raJ iJLiil Jj j 1 n 
I Ju& (JlLa JiS (jLojI JSLa 1 LlJI 4 j i n i ILi 4JoLuJ jj^I J-4 La tiJLui (j-uJj • L^fl^aJ 



^ ljj£jj *J^M ^JJ-*- 3 iSjJLaJI tfjui ^J^t <llaj>JI Ldj*ljJa i^^^jiJI 
I Jl£I j_<SLfllII j-iL <UjJ (jSj pJ ijLojJI (jjo jjja ^1 jj». ju^a i^Lj-i-fljl La I .cdiLita 

j-£j-a diLuI jl>.! £-a LaLajI (3^>; d)L£ iSj^LJs^I ajajJI ,_>iuu i jlc La ^ n_ijL_d^l 

CliljjJI jj^a 2 n ~iK a sj-j-C jj-C 3jL_c 3j£JI (JjSLj iSjjJI pJLc ^1 2 j , nilLij -Sj^II 
. |jL>- ir-itl dllj£]| jj^a £jj Sjjj^s l^lj^eJ (j£-«J ^^Hll SJjLsTlI,! 

^Lj-uiJI jl tdJj .pliljSLIl *Lj_i3 ^ jM-LVI I jui JjUj La dUlt, ^mjl! 

liuJj La 3j£Li!l (j£LI iCjIjJlJI 1 j J o 5LjL4 I J mi-». 1 <j ii ir->j_i SjiJI (j-a IJljj 

Jl>.jj La jJlSj i«JljJl£. CjIj-lslLo JuaTUj 4-L>.jja 2J|j jjjill ^^l^. L#J J.l j"i . uj jl 

jjjsj-a j-^J. 0jj-»^2JJ ^Ljj-jjill I Jai j»j ^ n a • Sjji CjUjjj_j£L!l 1 j J a Sj^JI 

jj^. c!jjJl^>JI Ju£. Lal . 2 j*vj i n^LCJI eLjJ j flJI jj ■ aj (j^. Ij_lj-£ i sej V Sj^JI 

3JI jdJ Jj^Uj 2_lU_c j? c^l J^l^ c^^>r^' jLavelocity Sx. j-^l 
jji^JI) i i_^>t,l jJljlII ^1^ L^. 

jjJsjJ,! jj^a j-i^l ''^ tLj Sj^-It «Lcj-u JJlj>.| (j I j^JalLuil V L) I» : 3_jL^iII 

j! .«I jSj I Jl£ pjja <U jjSj Ll4 3^ j .„H ^JLu-a-VI jjjjUI <jSJ i(Laj\£jJ, JjSjJI 

(j r ii ->-t - VI ^ilt iSjiJI LdJlI (3t^J jj uaj <UJlI (J-uj1 j-^L«J,I ^Lj-LAII 
: JjLail JjLs j-lC. jjjj f-fjJu .j-jo-Juj L^jj iiiilLufc 3j£LII jJljj dili j^j 

(jSLal jJsj nis\ o j i n ->JI ^^Jl j<uljljSLII *Ljj_tij SjLji! a_jjjJI a <j jUtl 
aU(,ilj-i tu ^Ln^VI j! jjJJ Jj_^jJI ajLjt^/lj i4j^9LUL L^jLjjI 

L^ji JL>- V (Jj^s-I 2 <ij<i a- tiJLuk ,j£LI .ajjjilll (jj^ls (j-^J CjVLjJo-VI 
iilLe_UaJI Sjjl_£ Sj£L!l CaLS lilj .tiJLuk Sjj^>.j_a Sj^JI (jl ^^-Aj I i aj I 

■ p j flj JlJU pj i p-g-flJ V (jJ*j .3j^j>.I_u/ 45[ -» i aj Lu * j j" Jl-l^G J£Li L^_il_3 

2jj \^'\\ \ iLajLid! I < * « jJljj 4jl^IjJL) IjJL^Ij 

icjMjLSTcU tfjjk (jrtj (3J^>JI interpretation * JjjbJI (_y <_aa^JI jj 

j.jSLojJI (j^a ilaLa-il (j n j < n G j itjUfc (j^>-«l (j' COherent i n" a L^jI Co jjj 

d « j j U (_ji (J-a-c- i_Lj-*-' ' . ' * 1 13 J J • a ^L3 OJ- 5 I (3 'J.' 7«JI *J J ^ 
j_jSLajJI tLajjJa a^j_«js jjji 4j| gJLll (_)iaie idJJi ,j^a ■'^ mlfl 

. p J LtJ 1 (j I Ml t 



p2jlg3JI Xn ujJLa 



jj-a j o" , ii 1,| mi 1,1 1 ^ i ii -«.j ijjISjJLi s^;^ j«Jl-«J 1 <i"j mi 1,1 a_uL-ujVI 

( _ ;r ijjj i^Lj-iiJI dilal uij£>\ <LS^IjjJ,I *Luij^l etllj n 'n 3jjL2J,I ajui .i_3^L-o^/l 
•J J (^J-* 1 -^ ufl" 1 '* 1 .' j«JL«JI (j£. Ij-J^i-I iiJL^tJj jaj iLilj^a jJl^jj ijajjiLm 

(j_a Lu-»-a L^j^ (Jj^ljiH j-^-^l jj ir-Ti II Lal <KI , n MjjJI jLoil I jjt 

tpj i ii 2_ajJL*_a a: n< a ^jLj^a (j^a Ua^Ltajlj .ajjJa-Lll *Lj_Lji!l £_<jj-3 

ijjiuu 1 _)^ajl-j^>. g" D i n j (jl «LjjJsLjj (j-L&lj_i J^Ls- (j-a *J-XI 1 "J (j-'l ' < *^H?"> a 

U I j" i n a ( _ ;T 1^- I ^JJ ' ' 1 j j i iii 3j_ljSLII i n-v^U i nM£LII liJj "i ."i 1, 1 ,jjt>JI 

.jLsjL I j" Aal ; t 1 ji = jj(j i_3jjjiJ 2_ijLia CjJl>.| ( _ ;r <& ajui .^LujVI 
JjjLjJI J mim ^jJI (dllji? d j o i n') (jl l_Ll jLv lil) t tajJI (jl juJaljJI (j-a 

(jl LfejLfl— a ^ « alj (j^. (_^l <aLl11 Sjjj d . j , UU jj^, | ijj Laj| ^ 1 aj 

<tK >Ljj_LflJI pir (jl I ialr ljl_3 .(JjjtjJI (jlr 2 j ua c 2_uljCLiVI pl <tl fft-utl a a 
(^Jl 2^>-U>JI (jLa t 2 j<j i,i>l$Jl «.Ljj_j_iI1 ^ L*j ^jj) («^ 

i,jjj_u >Ljj_^3 4jj . , aj d \1 ^ (jSLa-i Ijukj . Lajlj *Lj-ul_a (j_oS!j (JjjLiJI 

4_i_2x (J*C uij J« flJLl j « ■- — > t tULa (Jjj i n^La I SLj al <j 'jj fl£Lj (j 1 « "n La La I 
VI . djj i n (11 cbjJaj I j I j j tajj i(j£LiUI ( _ ;r i3lj) (jiuuJ I (^1 d j i ii itLi a j j, < ,i\ 
'.JjjIj J j iK-i-fcil i Uj i n; ^Lj-i-a [2jj i nitl] j_o-^l JL>J.I Ijuk (^ Jl^-jJ 
d U j j i 11 OJUk SJLs. (^ (j^j_alj_a Ji5^>-J i Ljj jijuJs (jjSLj Laio. ijjjjelj (jl 

(jl (j^s Ij t~j (jl (jj>ji£ I «a jjutlj 1^?- 2 j i "Lla device 

.Jjjti (^ic Jj i^->JI jjk (j^LiJI jr^aljj,! «iVjjk i_3J-& 

J^ij Vjt :JiVl (>i M L_oJ 45>LJ pil^l iSLulSLys (> ^LJ JjjbJI (jl 

(j^/ L_uLjj '.^L^jVIj ,_p34_a_iJI S_jj jJI C i i L) SjjJaJjl Sjjj_u3 (j^ * ( _ 3 -<Si 
(^1 I^^Hjl «ovajlitjjjil (jjjJI liJUjIj 'SjJ,Lj Ue-cilj Jju jaJ t_^ljj,l jj i r^"i pu_aj-o 
(jV lj_o-lj A ^ joitil tU^jjuaaAl 4j>_uJaJI ,_^3l_ij La ii_<^ljJ,l (j^cj (j-La-uiaJ 

(jJLj S .tll Jlj^v^II J-a j'tl (^ ,_j£|j_u (jl cbjiiilJ 4_JI_aJL>.VI t_tjl_o^>JI 

'^JJ 4_a^>.j3 (jriT a (j_a£Lj (jl (j£. JjjLlIl i_a3_4jj I j-^jj . JjjLiL^JIj jjLa^U 

'^L__^ 51^ jl j 5|j! (jUl device 5_*KJ «iLaj-u» Ljj o" <- 1 (*) 



'Lul j u< r Sj j r ^-11 «jlij^tj jcluIj^JI jaJLc ^ «.^^ 

i_alUeJ iiiJJi SjiLjjj . 4_j-ljl_aSL!l Cj\ J^v^U j—ti/l < a >_ . j i n 

^ 4xjkj-"n,it,l <JnVLalij*.VI LhH^ L9}Lo.l <JLiLjJiL>JI ojufc Jla JllVLalcvl 

5j^a- mi 11 ^j_a d ^ 1 A" 1 1 i U S , ,." , Lo ^jL^La <J»a_*_j La 4_J| Jljs*ojj tt. ■ i mi L^J 

. I £j p Laj^j Ij jLU (jV j I i^Ljj-II i_j ^j-A <- 1 j i J I 1 1 j gl lu ' aj-uo i. i j i » 1 1 

jjSLIj i ^ >. Lili I ■ t-»j 2 i ■■ Cj Jljt j i ii jyj cLSjdl 4jvj (_^Lc (jl »^jU" , ,, i V 

i_aLJ^I 2JLv Luic liLa . 4jjjlj». mJj^ej lj_<iLva L^_ulSLyi La Lu . 2_aj 

cJsjJI JljJi_so Li-L ^ -aj 4jl_3 (j^aj.JI JJJ-4J LifcjjJaj 1 1— < j i >i 1 Li Li3j_cj 3' "^1 

j! i<-3>Jij V LuSLI .di! j Mj_sf MjjJI i.Mnitlj <La.l fi"ll 4j-3 I U S Ml" Ml MjjJI 

j, j <") <JliVL-a_ I L > .Vl ^1 l_oa_>J >_ i j ih j-tb I jbfcj jo-J-^j V 

J£ : d Ijl 3 (Jl! I a K I . cLj_fl_>J I Jj ir-> I ii" 1 Ll I ilfl -v (j-a (*-^-J~5 1 (jr^ 0 - lJ 3 " * a -P 
JjJlJ Jij.-3e-a «JllVLalijvVI JLa- "i i .i 1 j i JiJiJe-a d j*\ j i ii^LCJl »Ljj j ritl f.^;,-^ 

.di^Lill <_jL^VLi 4-2-l3jJI ^ 
Lg_L^ C1jLjJiU»JI (jV LaLaj 2-aiUe_a ^aiiljjCJI Li^LSLj-a ^ »1 j mi V I 
J I t "n 3j LiJL I Sj jl J I (Jji-scj t_> Jl-»-jJ V . "i r 3jj_^aj Cj a_so 

i L^j_aj.j 4_tLa-«J I ja£L><j <_>\_! I^Js JaJ Ll tiJ Lui . 4 jj_»_a <L_taj>J Sj_j_i^aj 
/^2: (JjljJj 4_Li_»j (_>-aj SjJiL>JI CjjJI^. (JLalL>.| Ja 5 3 j~J-J>J Lgj^Jj 

<_S_i_3Ji 4_3j._«_a (j_c JljJU Cm j t ^aJljl^iJI CjLiJI a " a- 1 (j! (_>-aj 
LcjIj i4JL^> Cjlj (Jj—^o Lij 4_aJj (j u-JLa 1 4 I i ^ Cjlj ^ j >■ J J "^^ 2 

. ^ ^ d , ^» t Li. 4i Ji Lua-a J j. jc^a 
t jSL«j 1_« jJSj ijjllail ^_S_JI 5JLa-"i i uL) (J^-Sj Sjj taj : La^jjJ^j 1 ^ U ^ d_uLstj>.^JI jl 4^J1 ^"i -^.Vl (*) 

«iLj^jjiJI j^yja ^LaTLvVl jjl nia-uulj ^c_us^f 3jLi_*j 4Jjij jjl i_iJJJ,l Ju^j Lc£. j-ujuJI t j^-* J (**) 



(OuulgSJI <i,n ujJLa 



i_jjL*J*JI j-j-j^ J)JL-*J LaLaj L^jLjjI jaJj ipj "CAtl a jufc (jj j*J (j-u£La ^ JL3 
L^_Uaj^_!LJj 3jU_^a_a (^ Sjjj-Aia 3jj) ,_.^Lu-3l j&j li^J-»- < L$ia *LjjJU><JI sLuaLi.) 
Lajlic. VI j&^lll tjlj «i" r fiLi Lcl < u/j i.m mj L$j| Ji^jJj ^L«_i.*iJ 

JLcljJs (jjj*J I (j S UieJ V «4-j-jj|jJi CjIj-i-S» ii*jJU>«j 

aju* cj j glol jJsj i2_l>.jJ.I 2JI jJI SJVju 2_pj| jSUI djVL*i^.VI t_jUaj»J 2^ej^> 

C<jl£ SjiitjJI fljj i aJI ujufc ,j£LI . <LuJjj*2iJI jjLlill £-a L*jIj LsLjjI Lajlj) JLcl jJill 

.«J)j-l!I i^-jJj V -dJVl (jl» JLs MjjJI t>" u< ijT (jJI 3 j i iiitL) 
«Lj_i3j dj'sj i n^lSLll «L^—LflJI (jij J • a ■*" ^jjj . 3jJk tiJLufc (jl jLjj-o* j gla 
(^i^aLuJI Ijuk CjI «i r .i j-_l$Ij ^ uaJI >J| 4_J LaJL>. V I j <_i_a-TuJI (jrtJj* 't«-J-il jJ^JI 
(jj uaJaLuJtl (jl j-fk 3 ui i»jJU 3LcJL-a ^ i^ i' i ntl (_gj_iklIaJI 

JLu iLaLaj i_jjL*HJI Lkjujjj j<sjjlj£Lll *L"k-ii*J *Lu-uLuil 4-aj.u sLJLjJo-VI . sbj jrtU 
i4_JLj_m Sj^j».VI (j^nj J «i A" LgjJ Si_jjL=cHJI ajui uJjjjcj > <*h^ : j-* (JIJ_<jJI (jl 

ajufc (j^ mJLj (jl < "j L_a Lal . Ij-^»- (alikj i^Lj—ill CjIjJjIj 

~ j> 

i^&j se i^itl jjJI (_yic it-ii iMI j<sILj (jl lLsj-iIij i4_Lc (^j| U I 7i j U j jjbjJLa jjk La 

.sLtaj^. I j W jl . alo-L 
Lfejl j " r L) <_i_a_lj>JI (_^ic <_3j_!LLlJ iliJj) (j^ JU*j| (^1 «j-LI ^ i ?i <i j (jl (j^-«J 
d 2 Je^j * 4— JLa- Lrw VI i g3 jj_a ^jj^so j^ ^ i Lj^^-l^s LLsj-iHj 
jaJjli^SLJI l£wi_il£Li^3 jjj^is ,j£. <_!L3jJlil CjVLa_L»-VI £yi I jl i c Jl^Lljl jaJJ isUl^Ij 

. [cjL_lL^*JJ] CjLjLuJI (j— a 3j sLc^j_4J5c_a j mlll CjI JJ^HJL LgjJjLS^lJ 

<J>»j (jl S-< j: *J I j-^J isU^lji CjULu £j_ajajj VI 3jjLSII tfjui *lj^>-l (j^-*? Vj 
Sj_^l j) jl (jji^VLi j ~i 'gjJI i La Sia^Ls- ^ 3j)j_^>-jJ.I CjLiLj_jJI (J^ az i n 

4jLxaj Cj^La- i u tl ujui (jl L*_l^Ij (jj-^J (jl ( _ ;r j>-iijjj . Ijuk l-i-^JJ i_jj_<jiL>JI 
. 4 lir* i n a sLa^ijLA Jj az i uJ JUX. iJ1<JJU>. sLuJaLa JJ^J (j^- L^J ^jfijja Cj|j)Lgji 

(jjjjG (jV I jLfja j)L*l£:VI j SJlULi Loj>- S^jjc». cij^La^uJI «juk c^jlji lisi (j^L! 

. LaLu (jJUJI (_U><-a]l 2JU. J)JLaj t^SjJI Ijuk ^ iliJU». 
i_J LajJ w (j a 4jjJa_JI Lal i -i a: "II j 4jjJa_lII :jnSI (-? L. ' ilSj f.[jj j 111 jl 

uJLos, j^ I jl VI 

qjs j-iJJ>J 4_UaaLu_a JJuJ ( _ 3 lll i—JUai! iJJt Ja-JJ -3 • < *t*-*-'- :> '-^ ^ '*-}■' ^ ^-1 L^J i'* 

.Jb (_Luai (^ I joi (jjiSLij i_3jjjiJ iSjjJl>JI CllLjjJaiil <ilS<ll Cl)ljL>ijVI 



j^jj ^robabilism S-uUt^jJI /\ 4JLOj>->U mJj^-! «^c-lu 3_<u Jlj3 Vj 

_i ^ uJI (j-ub^UI i^jUa^Lc j<u-il jSLIl 4jjJa_L! 4jjj_i^3 j-TL^^I i_jl_5^>JI (_>^utJ 

r*! 

Sjj ir~H (Jj-flJ L$j|-3 La fij i ii » (.^Lc LS^LstJ 1 ajjt (jj j U* .J-tjC ' j /j I 

jjfc i ii >JI £-/Jaj-o JlJJL>u 2JajJI (j-o JjjJ, £^3ji,l <j-4jJI (jl 4_ulj n" < »1 

j^Lill (jja 4_j_2.J 4_j_3 LiJ-S-g (jja «j-^>- jl i(_ ;r S_jj_cl L-flj mJLj a (jl 

sd i ( _ ;r jjij (^ I «i j 1 1 1 -w «i_fjl» (j! (JjL>.| (jj-ijl (_>^3_^l3l .<_c.j-<-uJI 1. 1 1 nLiHj 

^ i X Lj J 1 £_/JajJtl (jL£ 1^1 . (j-A-*^ jL^i_a (Jj-ks (^r^c L* i n i i-lJj^fclL) £_/Ja^a_a 

ml jjjj jl_^u_a tiJLLii (JJ^J (jJ 4jl_3 j j f mil Jji^sej 

(JLj IJLjJ La * ( _ ;r ^u j<^-3 (jl 4jj-3 (^ <_jlj_/-o (^ric j U i nj I (jL£ I jl J .4j|jJI 

.mJj^ej La^a c_ije_<-ij Luj *j-LI (jLa i(jjj>jJI 3jj_^> <J (jj^3 

mJ^Ij Cu jlj «JliljjiJI jsJLc (^ 4jJLj.jJ,I 4-u^Loc.^JJI (jjC j_ujilll ,j£Lajj 

_JJLpj ... Sj j i a j 1 1 J j i a j 1 1 ( _ ;r ^_»-J i k — < 1 1 j»jJL»JI (j I : (J j j 3 (j-a Ld_t£j 

. ( * * ) s LoajJ I (Jjii<l I j» La I <Ulii>. J-^C- 

d—uLjj— 1-3 ^JjLS_a (j-u L-ukj 4jj_lajJI |^jl_j_a (jj 

JjLp 3 i n_MjJI l j . -^l . (j^j ' ^operator ,_Lalj^. ^ «i > uj a_L|jua 

4_5_Lij>*JI (?jufc (jl (_Loj l_Lc^ u^Ldj 11 (Jjj>.^ '^—^^ 
jjjc iijjL>>j (jl ,j^ LLt-Laj (.^-*j - ^>-h3^W^ (j^-2j^LII cjLs^LjlI jj H (_L^>VI 

f J i ti (jf Lillj . I j_4 ^aj^jJI 4-ll " 5 jj-A i 3 I J 11 (jj 2 30 (jlc oj\ j <r>\^ l_Li ^^N'' (*) 

(jrij^MJI .„j uncertainty principle (jriiiMJI fj_^ a < ,„j j>£jJJ 

uJlI|J.I (jU .(j5fl Lcjj^i ^ J-ulill ,,rM (j! («ljJI .indeterminacy principle 

^u3^J ^ flj * " a dj I i .i 1,1 (Jjuej tJ j>.^Jj (i" i n ll ^JJi_a (J^-^J ^la^\ q\ ^ijjj -j^jj^^ll 4 j (i i n" 11 L«_)lj J^t'iml 
.L*Jj"mi1,1 ^^OJ^I 3^"^ LcJ^-A 4Llj»J^ (j^^J^lajVl ^Jal^JI ^1 Jl^JU i flJjJLl La I jut^ i4j3jjJ,1 

<U ^JiU (_j jJI j^j>.^JI i i j .U (^JLc i i i^il» 3Jt_uJ.I Jjl^j i3_tj>.^J^lajf ilVj ijjLill 4 j i in'ill 

^yL Luoj ^LlII 4jj^J-aJl cr&j 'tjlijil L^J ^1 U ( J j^lll 4_c^il i n" V ^JlUlLl^ i^clijl^SlIl 

. [(jU^^UU] (Lajlju V M d j^l (jJI 4 jil -Jl ^ jcLJI 3 liml'^ .(«lljljSlIl 
(**) formal sciences make blind, unreal with a fools mind. 

(jkUI .d/dx JjiUill J^Lc Jio a n. a ^Luiljj f I j^-l Ji« >>j operator J^UII (***) 

. [(jLaJ^^UI] £_aj>JI^ i_!j_JaJI^ (jAlIl CjLa^Lc Jflo iftlj^-VI J-aLc ^ (i i nj ^j-AjJI 




p2jlg3JI Xn ujJLa 



<JI jj-ill (_^-lc.J .4_SjJI jJL JLjJLja_JJ JLo~lj (j T 4 " r J— y<l_l m-v £x^j}_a 

(j_a L-ilLijij d j i n jUl_L»_ajj-fr$ sU>.j}_a 4jl_! »j i>> tl i ^ i^ij LuS L aJ V i4. 



i n m 



.'l i niVi C^SjJI CjUjj^S 
Cj^t jt" i .1 1 ,1 I uuj j iJjjLj_JI jj-jJ Jj^l <J-"^>" f>l g ' "V I ! - )L -^ 

i_<-lIL<-u^I ajui .jLUeJ (jl c) A c i4-Li_*_a t _ y £ I ^ " Cj.-lmJ Sjj 

(j! Ij^j jl uaSfj . complementary 4lLlia ^jSLj caL^/VI «jukj <^}KJI 

J j t" i ii j isLjJLi.1.5 CjLUaJaLtJ (jjJ 4j| j JU>. ^ja l o Lg-La 

I JU>- t_iJj-C i i-Ltj " mi 1 1 (jjtjj I j j h i a ,j-a 1 1 jukj . I o j i j j ^«i -»J Ij I o tajj 

LajLLc A j o 1 1. 'i La (jr-iV mi JLSj (jl (j£-<U I «ifi a i JL_l^Lj JSLi 

<lJI iuu»of 

(jjj£Lj (jl £^-4-1 « ( _ ;r -ik» jl « cjjk» ■ (( 4jL_3 » jjMj c) " j 1 1 K" j V 

^ ' a a idiL>-cjJ,l jl O La— Lxa->JLa .4jL - j ■ 'a II jl iSjj jl i Lj jj_j£L1I 
Jjk .((Ji-IjOJI Cjlj-iklla ,J^L>. (j-a) I |j ir ' ri ifuSLll £^£L«Ji Ljjj|j jl Ljcl «i i n 
t(J^3^J uaJI (j_a ^3 JL>.i^J ^jl (j£LcJ ' fl S<L>.jj_a ^1 ^ j i n ^. « 

tj^Lk jL^ol 5JLa- " i ,il (jl SI o |j j "K ^ Ijij? ojj^Lj V 4 i ii A 'i eJajJI 

1 j -i » i S j jaj jlS (^^Li. gijj (_yic I i J ' " (J^ j ' a " Sj (jAjJJI (j^-^ i^aJI 

principle of * ^Ljljl!I fj_._a tL bjL_~JI ^ JjVl I ^-ji j " cb 

j^L». «IjJi-aj fjull Ijuk a_LAJktj L«JlS_a jjj (jL< S*' complementarity 

Llj>.j3Jj_i_iJI ^ La^ 5 A , „IA II ^ <(J mJj^-? 2Jj_af (j^. tiJJj JLjj (itjtj 4jf 

liltj Jjl ,3 La ' 1 1 ^jIc (j-4>J JLSJ.' 
(j-ulj iitL JJUp ^jVI i jjAJj-" l-J-a (j-vj^JaL^a <L*_a j»LljJI I Jlj_a (J^jej 
j. h i J LajLLc i jji La_j_aj I j S t-i i a JiisJ (j I juj-u_>J Ljj ^ :a_^LAJI 
4 ^2J^.-Ld 5.jL_4J ^IL^. j I i ^ j alj se o **' ^ ^ J' ^ ^ d i a * dJs^JI 4_jJ| 



aj3 (jl l> SUj o-pej t( ji" ; j <^ t>u ^-jjj S-LcLa principle of complementarity aLiUI (*) 

dJVjj i Luo^J (j! (jr^' 3^UaJ1 JLSIdl LgJUj i(_£j^>.2lj jl Jl^J dJVj_i d^Ljj-J-S 3j_&Ui 

JaJjJj V JJjJJ 1 jjy-^-j-^ tjj-^ 1 J- 1 -» ^ ^Ll^-j- 4 ! S5j->- ^JVj_i j! tE d^LLaj \ «Lj-aSLi J-l -» T ij 5_l^_uuij>. 

. [jU^ll] ^L»>L duli; h £ep* E = hv 4 = h/ X 



tjr lt j_uL«!l ijLp^i.VI 3_ul j m. r ^ (j-»SLi (jjLiJI jUAJI Sa_al 



tiJJj <j.SLj (<jJ (jj ij._i.VI L_L__j L_gJ L___i_5 J____f (j! _r~JI 
S2_l_j__>jILi I jl^jj ifsJ__fj —f ^yjjlj! iSj_>JI ^jIjLj 

.slj-cVI Lil <LaJjj Laj i t-i a3 i a 1 1 jaJLie^uj (jl LLlLcj Lal i n-v| 

Ijuk !4jjjJI j»L^^>.Vl liilj (^c cua^s^j V LLcs ,iZjVLaJ^>.VIj 

. 2LajJLXI SjlclLSJI 2Jj-i-a £-UI 

JjjGJI 2_o.Lj (j^o t;T j>.ij_aj joJL«JI Ijuk (jSL! n_jjj>.i j«Jlj-c t*JLL& .«<Gli jl>. (^ 
VI i^JLjti! mj.sL«JI JAaIII ^Ic Jkal sej (jl LLilSLoLi Jljj Vj . ojJcjl MjjJI 

' *J J ^ rt ^ i- 1 -"' ^ ^3 J Jlj>. (^1 \j-x2 rt (j^^-i (jl c_i^t_i a\j^a (j| 

(j-o (jrjLtJ i' 1 J'' «-11 Cr^ 1 f'J"'-*'^ J ' * ^.3 U .K j j<T A" JLo-cl LuSLaj Vj 

4->L>-VI (jSUj Vj l( Jij<JI 

i_jLjjj/^/j idiiS (j-a ^ J^-* (J-" 1 'J-W if • Ji*JI ^'j^ jj^^-" LjjV ' I j '"~ 

j»Ltij J-i^sl 4_3j_«_a j^-jl (_gj.II i^j-jufc Jl_>>Lj (jl (j-SLoj joj (j-aj • < *-^-^ j j^n'ill 
elj-al jLi^ j<ufcjLp£.Li 1J3J Ij-ti-lj i(_L»JI (jlc djir^ttl d i^i'iLfljj Jajl£j ijoJLkJI 

(iljV L2-Ja LuLacjJ Ij—lSLcj i<L±£ j*\ A'i (jl (jjl LiJ «1 1 n 1,1 jji La 

Liljj (jl U" 1 uj (_^-lJI »1 j mi VI (j^. VI CliJ (jJ ynl «j <Lil 

^ Lg_a^> V " m '1 (^lll CIjIjjVIj Lb 3 Uj ->J,I i^JjiaJI ^ il |j m ajjj 
lillj L^la (jj^jj (_ ;T IlJI SjLaU <jjjJI d «-olaJI (j^. ( _ ;r L^LiLjj .^Lj-j-iJI 
jl i~r VI ^ jLi-Lj V <_aj_^j .SjiiLUI jaiil j£JI Sj^Lc hZjI j^Vl 

. [' ajjj 1] ) \ ) T uji ^Los La. t <r jjj L^ujI ^IJI 4jjL5J,I . Laj uaJL ^^-4 a jut (*) 

positively ^\ LuU»jI (**) 
j ua_5j ^1 a ; ,,.i;n positivism 5 .^I j! i>-.^ll »L>JVI ^sjj_>lJ.I ^4 eJJ^J.1 

3j^J>.^L! rf ijl" 1 n 1 .1 ^ul^>JI 3j_lj>J ^_JsL>- jjb La i^JLjlJI I j_4 ^ ^Ja^a La ^Lc iSjJiJ.I 4_ul£Lal 

^jLjlJI j^L*Jjj j j*C ~ J£ ^^JLc^ L^jj_LaLl_J,l ^JLc L-^j-^*- 4_t-*_Jo^JI jj-tlj j^JLiILj^ t 4_iLi_m 

ji_cj i^jJl^JI (cLJI «Lilj L2_uj LLLJjl 



(OuulgSJI <i,n ujJLa 



I «i 1j a Lkljl (jt^J' *Lui^/l ijj^-l .4-dJLc. CjI t^A-»o (jjJJ jjLsjJI J-fC. 

2_Sj^Is I ^ j'g j K (i "II jli%l Ljlj t 3 j r .'LiJa ^yjfcj J-^^/l L$jJ . La>ljl 
^ t -L-L i ^ jiiuJIj jojjjaJlJI Ijuk (_gjL>«j (JjJijjej (^jjJI i-djJjl La I . mJjjs-I 

iJ-aVI 4 j j CjLtal J-^»-l ij i ^ g r n A 1 1 (jj '^~>J «J («-g- 1 ! 'f*- 1 *^^ : * ,J 

j ^ a .£-l^jJI Ijufc (j i j" ^1 4j^LS (_ylll i— il j u/Vl jjj mi j I i-^Jlj 

LC-ul£Lj_a J-aVl jjsl J ^ Cr l«J V 3_i£_u_ u }J.£LII ^L^-uill (j-C i_jJL=eij LaJUX. 
jCL<u Lajjj . JL3 J I La («JL»J i— ij i ii i a j-i-T (_£j^Ls ^LljJ j! (^jj-u 

^1 i*^L>.J ^ j i '<i ^J I — aL«J <J!i_4J I — a 3^ " r I cr-M <L_i-JjLj>. jjjd>. 

t _ ;r x^LI,l J^jj fj^l >i>^ Aji J-SjJIJ (_g jJI JLl^-jJI ,jjjL-u^M 

J L*-a I <j Ljjjj I . tlr^-Sj (J^-j j jS! I I j (JjJjijJ I J 1 4_*j La j J j 7- 1 ujj 

j_uL«_a f^l\ 3 j mJJLj 2_i_i4Jj_a djVU>J.I jjtj i^K j , „>l£LJI j U ; 1 1 
1 jjljj I j£Ljk j? 1j1_1-3-3.il <lW ^'s j , n^iSLIl jl 1 1, 1,1 jL_ijLi.l j«j jlsj .j m. j II 

. ^JLtU ^y2Ja-La ■ ••-»" « ^ n mij m£JlII 

component 2-j-^j-LI Jj>j 5Jj<3 

CiLoaSLIl (jjC ■ La lijJL^eJLi i_3_j_<-u :^Lj_l1I I J_j-a ( _ ;r j3 4-l.qSLsc.jJ I 4^l_jjji.VI 
i?-> al i_ kj£ . 4 j 1 nLLa (JjjLlS 4 Ij 1 uj 4 U 1 nlj-) 3j_iiL^a I (j A 1'*^ '1 (_^jJI 4jjjuM 
liilj JjlS? (>J S^Lla u i^ill ^ i,MULLLajj,.g5LII ^U-iiVI (jjC (iuJLaJI ^ 
j^lc- jajLSil J-t^» 1 -" J-^^J 1 <Lal mi "i^l jaJ JL3 d>^i 1 " .'j 

»— al i' "1 <l («j o? ilijL^. liL.3 .43|j ^ ja!jlj£LII fJLc ^ iJujjl^>JI 
I i i< <ijj i3K.ii a tiJLuk oj-SLl (jJLa ^ntenna ^Ij-a 3 U ml^j ^1 < u/V I 

, LijIU a Ijuk (jlji (jl i^j-O^ JLa-a ,jjC. jl isL^-j-a jj^C <j_)JL;e-lj (jl jjjLLc 
i— icLja_a d U . ..Ij i g^l < mi V | Cxj mi'^I lil_J .(^1 jj^jJI 4 i u-) 2j La ijjk IjUk (jV 

(iujL_>JI o^Uj 4JL3 ,.-.r.j~j Alt j^jij , photomultiplier ^j-^a 

4j^/ 1 Ljjjj-Ja dj^i U W J^"^ J-W £ *- aJ ^ lS^' J^ 3 *-" ••^Lijjjja (jjc jjJl-Lc 
«Ljja-Li ,j-a 4j£Lt . SjLj JU>. di La I mi "i^l LajI i 11 a 4jLuslij_a - Ljj j all 1 

(jrtJ Sjj La ui a jJL_j_i (jVI «Ljj._j_iUI (jV i4jjl_ii 4jj__» t_<_j i-u imJj i-l 

i _ ;r _ifcj 1 4 j 'C j i n^L£UI s t jj j aJI (jrt_)l^_^ : (jrt-l I j 2 1 1 (j-a (jKaLi I <Lji a (jrO a ^jLa-La 
£_a *4_t-aJL>JI 4_JLa_L % .VI ^aIL)l^£LII ^jrt-iljjs 4_a^la_La^ i(jrt_S_jJJ Ii^L_aj 4_ l ^_l > . 



< ii "j i .<j-\_Zj^LIIj 3_3.lLuaJ,l C^>J t cLa-a- 1 . 1 . 1 LgjLuL£Lal 

i^i'gLlla ,jj|jLj_a (jrtJ *V_jJI £j_J-a (jj^i L)' C""-*- 4 ^ ^^^^ (j' L^J-*^ 

o -»J, L»_L^Li.j (j^JU>JI I " K LaLti 4 i .1 A'i j-ik j<s-L*JI (jj£Li_3 
L$j| LikjL^-Lblj ^.jLSjJLj d " j "i 1i jjj (jj $(j^jlj_ZJI Cy* o*~ ^" ^ a 

^<sl*JI -SJLifc 4jV. 1 1 j j U I jiiU i a LcJL^a CjJL^-I JL3 iJLp-jJI ( J)J.-l^\ 

.^ajo iMI 4jJL>.jj 
iSjj_&j^>- Sjj ir~M S _a I <ilt «LujIjjSJI d «j j U 11 ,j-a 1 j^jj "i aj (jl (jjj—u^ (_>-a3j 
i_2j_<_u J-*->-^_JJ— Alafl j, j "i «"j Ja.2 a (jSLi ( ii^LSJl I j ta a (_^L- c L <ijl 

(jj-3 ullVjLe^aj ii_k3jJLl IjLA I J J ' <i ^3 V.LlLa J_«j La I j *<* CjJljx-jj 

IjjJ :>u ' " • a 1 U 1 (jjjl_i_5Jl (JjI i-uJJ (JliljJ^ £(_i_jj1j_£ 3_jj_la-i jjJsjJ (jLoj_u 

joJ Sj* ± . -^1 . ^. " A- VI j_j_c j j ,", 1 1 d U S 1 1 i - , j jj | a l"i a LoLaj i(j-Luljj J flll 
cU CjjI sCLSj '-'l ^ 'JLW 1 " * ' iJ-*^^ ll>' 0^" "i mT ^-Ioj i uj 

.iLjjjIjSLIl j aIj taJI <_<lua 3_LaLSLII 4-ulj mi «11 2 xuoL>JI ^ <-jLj_j (j! j^JJ 

j<u-il_j£Jl LsLjjLnLus (JjJljijJ m?j^>-I 3_jjJaj ^j^-a "^jLv jJia iS$j-} i^- 3 

J_*j La j^Sj Sj_a OJJJJ " i t j^j "i ui m T (jl . I oCi jf 

t_^oj i r-l ->J 1 <Lj>.j (jt-^- IJiJ-a J-i^3jJ 4 fl b V a (Jj"^ L « _ i -i^ > . IjlJ^-S i<_Lvl 

cULj V <liaj>J j~i-T (j7^>- LjL* JJij . <LS_i3J i_kal j_a jl j*^.Vl jjjaj_a 

LuLj I «ilr i£Li^.j^ JljJlJ sL^-L». <_«iJ ^ \ La-C. (JjI i i "i a 

(jl (^ i*l mi V . 3 jl of i_jjL>o (j^. iijjijtlj LajLLc LjjJJ SjLiVI ^jU" . n't V 

i4 1 1 11 L>. 3|jL^ (^r^- 1 A j ' a sU£Llj 1 <Luj L}£J I 5 jjj , ^ II j^Ljj j<sJ j^J 

i. u mil j.* LdJjj . 1 2 j ■ ■■ a 2ji2jlil oVL<iI^.VI (jx. jLi-VI ^ Lkjjj (_gf 
ajjiaj .cuVl«li^.vi ^1 aj^i j^aj a_iLi<u 3_lj>.jJ.I 2J|jl!I (j? ^ 

<Lc^_aj5E_a ( >;r ik cilt- i - rw (j_a (j^-1^ i^ 2 J 1 A j 1 ■ J C I ) (j-*iJ-I i4_a^Lua ^IL)I^£LII 
2JVjU Sj_j_iJI Lijljjj J_clj^ (_gl 1 (j a » jU I j ua-JU jjLsjJI Jaj^j Jl_cl j-S 
(^ (^ 1 .1 ill JJJ.HJI A a (jl . I ^ 1 uLiS jaJ (jjil CjLl«£LL1 d j j i 11 i II CjI JJj.jJI 

lijjJUs. jIj^J 3 j 1 uj jjk iJLlill J j j 1 11 (jlr i3jjL»JI CjVLa-Ti-j-.VI 3j^.Iaj 



p2jlg3JI Xn ujJLa 



(jj£Lj-3 tJjJLlL Sj jJI (J J j" i uj . Jj-i-a CjLU ,j-a J~i-^ -iJLC ^ Y JJ_»JI 

CjLL^uJI tiiij j^lC. i2_L»-jJ.I 2JI jJI J o "i i_fji-l CjLI i n-w. LLjjlJ 

2_l>-jI,I 2JI jjl 2_3j_*_a L-&L«j i S2_j_i>. 2 i n r Lufc Jjv V I (jSLI 1 1 'i i n -v 
Jljv j<ujljSL!l joJLc CjjLjeJij (jl "i .i 1, 1 (j-o (j-uJ a_j| (jrp- La SjjJ 

SJaia 2_£_u_u}l£L!l cIjLLJI 2ijj_a j^jj U-Lu <Gli 

, \_ttj_ Lj j\_i jljJ^JI 2 U j ,\ I .'^ji ,Jj . i U ^ "a (jjjLjJLII S 1 _i I LjI j " r 1 jL^s-lj V I 
(j^o l-uu^j La 1_jJLc.j . CLs\ oji i n->Jl .ilji-C ^1 2iLu3^Li CLs\ i u ->J1 (Jjjcjlx 

^^Jl (JL»JI ojuij i^jjjLlUI SIjI 2_JT j.^^aj 2_lL«-*J! 2j^x1_lII 

U \a «j j j 'a . 2_aL«JI 5j_cL2JI I jl« Jej dj? J^js. ^1 ^j^/l 2_j>-jjdLi j^j ja^j 

U. 2_ 

^j^-, , „". «(^JjVl (jjjLlIII Staf <j-a SjjJJ 2j^vjJ,I 2JIjJI Lsj-c liLa .c-JsLlI!I 

Jj 2 — " II ^Lb IJl^JJ id_uL\JI (JjjLlSJI 3l.il (j-o d-cSLaJU j-5Lli!l <JLiVL«Jo~L j j i" 1 1 
«jjljlbwl» jl « .ij» cL^aLs. Sj^cLa a U i .iljj d_j^-jj,l 2JljJI ojufc i-Sj-tJ 

Sjj i^i j i^-itJ LgiSJj 'U^h" 0^ Sjl^I^ ,2_t».yt,l 2J|jJ| reduction 
2J!jJI dJ ,Ur! JjVl ^L^JI 2^p_b ^j^-f '.^1 «^1 

.^liJI (jjjLlSJI <^jL>.Llj «JiiVLcivl L^j <_ m>j t^J' < *r^J-''' 
JiLilVl 2JVju 2 a] semantics 2 j U'iU^-" 3 K A a 

CjVLaIL>.| i2_LL3j_<iJI CjVLaJLa-VLi ^ «i i nj La ^ Utj i_gjJI i _ ;r 2jj_u_aV I 
(jjiLi_2JI ,j-a 2_ajJL»_a CjL>-Llj ^JLsj-ki ^LUI L yj\ j iil l jjjl 2_a 

irjSjj» jjjjjG (Jjjij>- (_^ic- Cj Laj U 1, 1 ijjui u^aj^. (^-«J jjjLLc .(JjVI 

^jLUJI JJUlj Ljj J i l_j (Jj^l (_>"L>-2JI ^jLLi JJUlj Lj-S j a-uo d a j ' a a jl 
JJj_jJI o-Li~J_a jl (^jjjG ^-Jaj j i .i jjjLLc .^LjJI j 7i\\ ,j_a <U£LaJLI 
( _ T ic SjLcLS j uaJtAj u^^jjjj i^jLLjJI (^A^^tH-^ ' CjjJLjJ u i i .i i tl 

( _ ;r ii Jlj.Hi.VI j? J jJI SjlcLs t^ijl^ I j| i jlcVI o juk i n->. 2 j ;X jijjljo 
2_^U.VI ^^Ldl 



jS. n j joJ jjj <j-^-J • -^-^ I " f L- 0 LiaJL I jukj . 3jj k ilt 

i,_p3_p-3l Jl5-3 . La Lu I n I" ^e-a LSj^ls i s \ 1 i nj ulaLi i" i n V I I juk JlLa 4_uL£La! 
La S j£\ j J£ SLsii JLaij SjjdJ 2_l»-jII SJIjlJI (j? ! JjVl (J^LlIII tLgTul JLtJ 
(jil .SjLcLSJI I ^ A i aj LaJi j ua "t (_ ;r x^LU (^ CjJU>. 

(jjjjj . j^-T (j>^La (j? 4 j ,~„\ V «Lj^j^UI ^ (j^jLa So^LSJI 
SjjLSJLI ^. j i ^"ij iCj^LaJla-VI <_ il i n->> jl £1_l».jJ,I 3JIjiII 3_3j_*-a ^.jU" i ..j V 

(j- 5 ! ^ri-riJ^ 1 -^' 3JljJI jl (JljJli.1 • 3 I j ■>-" i ii a 3jj_tiillj 3j_ijJI <_>u 

. Lfl-iLajI a-U-ul! 4_La JuV 

(j-GL^j *Ljj_j_ii]l t_JLa ( _ ;r i J» aJL L^jJLjs.| ( _ ;T IlJI <L-Z_i_a_*JI I i aJl (jl 
Ci^e-u-o I isUjjljSJI <j-\jljJi]lj 4j£Lu-u^1£LII <j-\jljJi]| ijjijljJill ,j-a <j-Qc j_*j>J, I 

(j_a sLlJJ^ Lg-aj oj j (j-uLlSJI 3l.il JjJtjj (jl LiJjLc*. I il . Lcl > < LS-»c j— 

SjjJI ,j-a i a ' a " j_i-Oj)j_<iu 3Jjil_*_a (jl ^Jj j aj I i «i I , uj id_j_jjlj_£ i-lilj j 

j^j Sia^l ^-j *i S U jjJI jf JljJLa-VI (j? jljo LijLa 1 1 ^ m->-2j <_pJI Si j^/l j 

jJL^I JijJI Ll*-3JU I jt£Liij . Sjj (j "i 1 1 3JjiL*_I,l £-a Lj_l^Ljj (JjiljJLa j-j-C. (jj^i 
,3^~" iSJsjJI jJL I (j i>n i i LgJ j i^in V t_ijU>«j (j V sL^aLi. it_xj^_c. 

iLaLu 5ja_ u e_i- o 2_lj>-jJ.I 2JljJI 3jLcLe :3jl^>.|j 3 Uii'i ( _ ;r ic I a» ji > 

. 3-3 j) A . ^ t, I Lgli^c JaVl 
j_uLjJI SjjIj ^ -^-jj J-* ^cr"-^' (^1^ »1,1 (j! Jl^o ljSL*j 

(j-o i U ii a Sjl_a~lj cLcj o -r a j' ^lT^-^- j o I dy 1 u 0 "' '* ^ 
d j A , ,. 1 A tl Ljlj>. 1 p Ia * rt S^j-j^I JlX.1^_5J 3j-jHj1 »_a cLj»_ljj cllsl m_u 

<>jl j *«* 1 (jj^vj 'j-W lS 1 -^' 'ijj^' Jlj^>>j jolliljSLIl - j aj 

(JjJ^jJI (jj *\" 1 4_ul_iiJI 4_ljLCx^I (J_5-^>«J Ijl i Ljj 4_ilj_je^o (jj*C"i < a 

Jj ,3 A , olaJI ^1 3 j mllL 3Jl^>-Ij i ii j t 3JLa «M (jl_3 j-o j — 

^ 3 K mi a L-jiJalj J!uj (^jLUI JjJl-JI (j^/ ■ I ua-j| *Ljj_LiJI (jJI 3 j , „ ;tLi 

. i_J Lu/ (_L->. j I (_>■■>■ j^o (_L-v Lal L^J 3jj [a il I (i Ljj.^LflJ I 



(OjulgSJI <i.n ujJLa 



i_3j_c JL3 (jlSLI Vlj 1 1 jufc (_JJlJij dj| i h i ujJU (j-o . i U <i fl d_j_3j_a Oul_£ jJj 
. d rjjri->. ^jt^r ^Ljj-LO^ 1 1—» ji"* 3 ) (j-oJj ij<uSjv (J^-j-! £cjjLl!I 



- 



6M s)eJI 



j. — a? I jufc liJIj-llj -^aJI — ^3 



j-j*_a 



— 4, J A m I 'g 4_«_lj1s CjI j L-LiLa-j o U 
l_gjJI I j (j-a . <j A " 'i (j I Lui-Sjj La I I 
4_iJJ i n " i nVL) 4_4_£-3 (j U j._ikLtajj 

(J I I 5-j lu ^ Ijj^Jjl jj U i 1, ij^_ajj| 

<jiil j i nL^-uV isj^k. j. j < ii j V U, J^sLSUI p j aJ Li 

(_>i-ik Jl_Lj (j I Ll! ' ^ j ^ .Sjjl—iJI 4 la II /aJI »JI 

Lg-ilc t_il»j ^-Jj-Uai Jj-Z-C O^j-C La I j I (j j I 



-*■ j- 5 J- J .'-^ jljl— Z— a ,j_c. I V "1 1 1 
(jLCjjVI (jSLaj V L_a Ijufcj i4_3jJLXI Lij_iJj 

JL_3 jaJI *JIJ LiLiaJ ,^_a (j J . ^Ljjls d jj I 

(j_a ^aJ L_c ^ 2 u 1 a (J^J 1 1 j j lajc-^g ^_A_Li3 1 

(Jj a I al_4J aj I g «£L>J (_yJ-JI CjIjjJI 



4 * 1 ^l^llil I n i 1 (jfj 1 LU 

Lljf^ lt >_jl^_iiJ ^jl \ < \ .Uli 




p2jlg3JI Xn ujJLa 



<|jlu>. 5, 1 j 7i~ Bjl m_>- LLuLc Jl-ZJ . 3ajJLC Cj^IjjG LujJ i Cj Lj_l^ Ljj. J I 

ujijljJs ^Jl LlL^>jj jaJL*JI (Juia-aj .^aj lor j (_gj.uka_>. i*l mi ^.j ajL*JI (j£J 
«J a; i^itljJI jjj^aJI j-j-auj.} '4-ii lS^' jaJL*U <-J-ijJ LaLtaj Ll3j..c.} 

. aJuV->. (J-^l-J (jr^J^ ^-i^^ 

(j 'i o U 1,1 Lu-uJLs-j icLuIjLjjVI I-ujjj S_^l <" i .ilj i Ijuk J£ «iLu SuLcl ^jU"i i .i 'l Lul 
^Liia <_jtj_j-3V! ij ri'vi LiSLauJ Ijuk (jjS^ (_^SL! . t_uj_c f.^;^ 4u-3 uu>._a-J V joJL«J 

4_a uiluill « LjI o» £_La_2JLi j-tb u^jj^l joJL_«JI (jl (j-o (jJ: ,3' mjVI (jus 

LLLJLl (j I j i Ll! 4jjj i U i ajj (j I i'r-ijj u ri*C_i .^jiUl joukjJ! 4jl t4 j 1 »j J-LujJl 
(jjri t a (jil Lulj i(j-ul jJil! (jLLJt-uJaJI (jLvLlill Lauk ila^. 4jjL*JIj d < ualjjJLl 

• L*u£> (iA^' Cr^ 
Jkijj aLb SuLud 4JJ_Uj (jVI 4_JI li-Ij-CLu? L_a (jl 
(j^i ii'i ,j-a J-Sl a^ui (jil lS-^P ^ 1 «Ls-a-aJa j 2.SLui 4 o gJLl 

^3 I a a_jJ I V . t-u-2-C (j-Lc I J 4_jJ-3 j 5 A , „I A 1 1 ^ i I S ". 1 1 

Cj Lta.3.^J._a ^Jl I u I i" i n I 4-JuLu_a <Jj->- Cj L>. Li i" i n I ^Jl j.ui_SJIj i^aJL»JI 
i,jjj^L»J,I oLsoVI ^.3 j.luiJ (j I 4-<-»J i4uJL2_i.a 4uiuk Cj La,_ i .a_ * j j 4..Cj._<-uj.a 

fa_ij — cuJj .^L_l!l ^Jl 2. — 4 — 2J1 <j.a /\ i^-oVl ^Jl (jJLsiVl (j-a 
• JjVl ^Jl Lc^Ijj! 

(j^ujL^cJJ (jS^JLI jj-a jjL^ <4ji^ 4_jajl m_lXI 4jjj.JI lLUj CdLi 

(jj^j ,jj jjjlujc. ij.SljJI j~a^/l L»^ IuV^vIjjj (jl (_gjj_^aJlj ^uuiJl^JI 

3jL<-u_iJI (j I tia-iJ>. i4.jljlj 4, U ii i 1 ^ Lau^^ Ll jvi-l_j (j I ajau-uJI jaJ^ULI (jua 
^u U" i nj I (j^c j . Sjj_S_a 4j Luj j j I 4.J I a J (j J u (j^s Sj. u I u ,j.c. Sj LuuC 

(jju (j^o ic_)La^.u»JI (J^J-^ 3 (j*-^ j' J-^ 1 -^' c3i>-^ (j*-^ Cr-'! Jj-^ a -" 

. (j^. jaj J I (j-\_! j. uu-au 
4uiijL_Li1 d o j U i>juk (^^ (j-A-1^ ♦ i"i a iCuJjuS CuuSj tjr^" ' cJJ :HW3 ^ 

(j > ■ f> J T <3 ^ Ur* '>- c J— " f d • La>— ' (0 <3 J' «J cy-^' S-^'j-^W 

JUj^so ^ i a 3 1 j lu^JuLj^a i'i ij ir^ ( _ ;T uJI ij<u-il^SLJI «:Ljj_L3 (_^JuC ii_uujJll ^ JJJ u«a-t I 
jsjuj (jjjG (j I I jje-iJajlj . 4Sjaj Lau^ j^l jJI 4ju3luLi ,jjC. (j^Swi La JuljI I 



6..0 Vn,o 



LgjJ i<_dlj_JuJL SlaLs. ^sJL*JI (j^a 2 riU ia jLLjej tU^ i 1 J\-g_a-3 <_JjjJI (ja^J La 
.4_l3L£ cL>-jJij cLauJslj (ja^j (jl (_LaT (_^-iSLI j» Lili (_Li>- 

1_JjjJiJ Lilj SI^J -y a jolilj-SL!! LSLuLSL-^a liU i>lj_i!l (_>a*J jj»l i .1 'j Lajj 
jJljj SJjJl>. SjjLSI, Jaifl IJljvIj VLlLa kJIiT jjk La 1 IjjjjCb (jl ja^-La 1. ,IU| 

j^fl jLajLjr" 1 n U I (j 1 nri'l jLSLa^/l Lgjl . Jju i fl ."."'w 1 n~ j«J <_jLLSLal ^1 ^ , < >l rr" L$j| 

(jl LgJ (jSLaj i^L*_Li LgJLj-itaJ cLj*_Llj I fl'nj ir-i (Jlijljijl 'lij-^' O^^' 

. j tali 2 -i j * i_dJj . LcLlsI j^Ij i2jlr La j^l ~ j i -»* 

T fl^ cl — ^J— ^- Cr'Lsj .' a f f ' gjLlIIl (jlj cL-aLi 2j|j_J (_jJ-C ^^-ijl 

(_^5L$j (j a>, ' I £Luaj_«-a J tali ■ ■■ L^jlj t4j^ uuJI jjjLfuil JlLa I j I"' " oLjjjVIj 

(jSUj .Jj s-, ...t I <uL»j La (jL^ LLa 

Ijuk cbl ilj_Lji-lj .(_£jui.| Sj^a ^ <j i 1 1 (Jj-jJajJ "i a mj (_£jJI jl i n Ll *l_Ll SjLcl 
.jjs-T (_gl (j-a j<uk^/l ( _ T A i3jjJij>JI 2jii i nlritl SL^/I oJUfc <g-$iil 




Cjjj^j^ (jl o L -w ^j-uuLjj j lili ^1 <_>^L>. 4^>.^j (_3-^JI tjl (i r ajLifc (Jj-a (*) 

J_i(^n"1lj i^f jMjjjg j] uX?J <-iJJII) jjUmiII ajufc i_tjl^ ijJjjLt p " i J> j 

The Interpretation of Quantum Mechanics, by R. Omnes (Princeton, N. J.: Princeton 
University Press, 1994). 

Understanding Quantum Mechanics (Princeton, N.J.: PrincetonUniversity Press, 1999). 
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I j Lj llj^J l_g-4-ukl_iLo (jj . £Lolj_i^5 j<u-il_aSLII 

t L$-La j-fl-a V 3 J_>sL>. 4_j_uaLjj 3j^_t-a (^^ cL_J j S g 

Cr^ M' i ^ '(jr J - uJ *■ JJI OJ- 5 l>° 

. Lu 3Uj >JU »1 j MiVl tfljj ^jJI rj uajll 

3j "' "- "' SjjJa-JI tfjuk (jl 3 iiiJJi ^ Ir Sj^l cj 

. Luj/I_y>. cuil Lijua-ti (jl (jSUj V (j-*^- ^1 jJaljJI 

^1 in-v^/l joJLc joSLsoj icL_uj^ < 1 -^ I fln'iljJa (jl 

i^JLnJI Ijuk (j< i ..'i (jjjJI «(jaej . LoUj LJ iayUl 

3_9-^ JiJ i n") «l^aLiJI Iuujjj (j I y J U "i i n') V 



I o j i»l .i « J^-p U i "i 1, 1 (jljl j_2JI liJJj 

(^vjj (_gjJI liilj (j^o (^-LcJ 3.1-lij ,j^o (J^Jluj l_$jL£ 

jujuj L*lj_jj I (j i n o l') (jl ^jU" i n ') (_pJI *Lui/VI «u 

.SLoIjJI LuUKj L^ui 

' la a ■ tU (_5j_(_u 4jjJi_Ll| i)Juk (JlLa (jl (j^o ^ysila V 

Lul jlSJJH ,jjo .2_3jjla1! 2_jjui2lJI cjLuJa^iJI a flml'g 

l_4j|-3 t-H i m') 



(j I i3.j_u& (Jj>-3 1 <i l"i a i(_psj_IL 



Lj| — tia__a ( 2>-a— i^a— JJ (jl ' 
Cr^lj— ^ ( j a (j^s- 
4-^-* J£j . j '"*' « J -M 
a^Ja UI ■ 4 iri » 




p2jlg3JI Xn ujJLa 



j»j-uk JuzLcl i_^jJI J i^jill £yi Luiia m£ jJI jj>-L>JI imJj^-I L (j-« • J-^l >L! (j . n-»JI 

,U . V>U=fj LalW i_JcVl ^ (jV! 

jaUaj ijaJUJI I jufc fjjS (_ijJjJJ j»Uaj Jy>-J <■ u ' "II 2ij-fca Lulj (jj< iWl i n J j mhII 
UijJU Jl2J .«LujiSjlII 4 K uJXs ^Ijj I-"! .4j£. iljijejjj aljj (jl ^jt-w . n't 

jjjIaJI jl . LiLU-a ajiil u Utjj Lfcl jj ^1 *LuiVl flS^eJ jJI Lr O->J\ ^\\>>'i\\ 
jj^J • l"*>*3^>-J *Luii^l <_dja (j-a ljuj£ 1 i U -v 0*1 (jj^-JJ lS 1 -^ Crri>^?-^^ 

LV?^ 0 f 3 LujLfljf ^1 4u>-LeJ Li"J 1 >=ej 'tiili 

1 j_a 4jjj ir-itl j»JJiS (jl (j-o. ij^-ill Jli jiTi jji 4 tjtVi r uj La JSLa isLLlLoJLj I mi i" 
.«.Jjji^ta j_t£. diljlSLal J j S~i . n a ^ej Laju3 <Ui JlJ^ j^Lill <_UieJ jl <ULii 

(j^j ,_p3jLiLlJI 1. 1 i i n_) 4Jsj_a-a cLlL>-IjJI I i i n ri'i (jU (jl <-_4j&j Lul (JL2j 

I i" o q a (jl_3 ija^aj (jl 5L*-3 LiJijI J-I • l— Uc_t^=. t j»Lal 4u_L_«Jlj LJjJLc. (^ Sjjjj^aJI 

(^1 4_u>-Ljtj Lul . (_ps j L«_lU I Ijuk (Jj j iit ^Uji^ u/ J-^J Ui^ D' V-?^ Cr'j^' 

j-iTujj Lg_usju3 (_yjJI 3juJu>JI i_)Laju>JU 4-!ljLi 'L$JJ ^ <ftUI uiaj-j 

. IJlls. Vila (^IjSLIl K-uK-us 4_ILv 
£_a ^ \l . j<ujI_jSLII ISLulSLys ^£.}Lu-a (jl i 'l mi (_yj.il tiJLufc (JLJ^J " 
,j^. i.StjH (j_a Vju t ijr lt, VjS \ ^Laj (jl Ll! J i>i '^^/1 (j^s (jl£j . i-dj ~ 1*1 U (jjt>JI 
cl—lLJjj (JLJ^J ^' (j * .' '-' ' '^J "' c 1*^* ° (jl (jr^- lS't 1 ^ ^'j 

jLS t il VI («Jjill l(5jJu>JI jWJLC Cti! («J^jj 0^1 «J* t ulj lLIj" mi U (JJOJI (_K>^jJ 

^1_JJ J-A (J^ (J-J 3 U II . tUil - I * » J u/VI J-J-taj u±l*$ l_lj| Jjk ud\ 

.j^LflJI d U , i a j -n- j * O-lL^ (jr^*" '(J-*-^ *1 Ur* ~" ° ^LHT 1 —^' . c-uj a: "II 

diiLa 1( Jjl^ VI La [voltmeter j-U^^a] J-^>JI 3>a ^LiJa jL>j>. Jaj <^ 

(_jj| (jl£L-a (j^a JLnJI (J-S-1J ' jJuLc Jx. i_i-i^jJJ i^i'ki j J ir^ a j j^j ■hj JiLa 

^ 3_«J ^IjlJt "i ujb VI JL«_3Vl o jok i_i_^3j L! u '< , ~j i ^-j < .>^T 
(jSLaj V j "j aJllj all «LljvjJU SJIjJI ,j^. iiitjjLj>JI_i i ^.—jtl (j^SLj (jJ Jl_l^LjJLi 

Ijl^ £ ^>-J- a _S d j U<"| ti^icJ ^-><-ll (j-uLiia Ja-j-uo I )) :^>LjL£ j 'C flj (jl Jls.V 

juJajj S^Ll^ a (J^iituj (j^a JlLa dJlLaj i Ijijl gjj i^-i") (jSLaj V Ijuk (jl .« I ju?j 
4j^>.yl,l 2JljJI (jjSj LaJu£. J^lj_iJI 4jv>a SJIjJ cLLvC La jrJ-aJjtuJ, I Jo.V 

(jjjL^) .U ijj a 4j ^tieJ tj^^ tilL^ JSlji ^i^. i ^* a L^L>-I JUj ( lujj 4j^J-jf ^l-L£. (*) 




JlS.| j * MlJ (jj jjULA (JSL<I/ (Jllli Jj^-a 3jl_Jul £. cOjtjiil CjLjjJ^iil 

(Jl_«_3l j ri'itl nJlil j -v-jj j I (JLi1_«_lL»j »1 Url jj .dili Jljlj £jIj_JuJI 
«L-ujI—aJ^L (j L» "i j (J^ ijl i a "i Li «... itfljj L-a J-a Ij-ll I i La u n "r mi 

uJaia joinJI Uji u r I Ljii.1 JlSJ .ciJj " mi U (jju»JI mjJI I i>i_)I ujCui 4-A*-aS\ 

Mj-ifc (jr^^J '(j ir-i->u J_*J V m^JI (JLjlsVI i_dl_ufc 'J^l ( <t i-*-*-' Ur^ ' 
. «LflajUl SjjUJI iSjj-LJL V) Ljic j_ujl~JIj I g fi <i" <j£-«J V iS-usjjJI LuLp. j^a 
MyL". Cjlj^>-I j—o ,LaL«_ij (jl 4_lSLxj li-lj "i mi U ,jjij>JI Jjt* ' a Lal 

<Ll1£ «:Lj_i-3 iLaLaj ^ j b ie a - 1 a .' «l^a ^ SLa-a Cj|jL>.^M dJJj ,(_£jjj| m^j" i uX\ 
(jl fctlaj i " * (_£J-!1 ^cJLilJI ^g£L>*j fj^d\ 1 I 1j (j-a cL-J^ o miJ ^ i <• J—^' («iLaLlu 

LaLlin 2_jjl>. Sjjj^s VI f^jjb La Luj/jl>J 43jJm d i i^vlSLil - j^llj .«oljj» 

.(jj»_] L1j**< i u a Jj j laj LajJtil ^du^aSLIl *:Lj-i3 

Mylj <1 uij m^K jjfc La ( _ ;T l£. Jtj-»j j I 1 ijlr C-^*J 4jLa i^ij (j I }Lt-3 LojI lil i^j ^ 
I jufcj . Uaieil 2_»j3j_c <bl J» fllL cluJ La (_yi£. jLu-cVI (j^a Vjo ijjLaj m^L. 

Luj Lulj lu £^d>lUI («JLtJL fjLjj Vf (^i-Jj Lu! 4-uLj_ti]| oU-lt-nMI aji ^Jbu 

j i >-> ~ <TJ V ilsl m i nVI Ijuk . Oj-i&Ua^ JSj ^^SLjj-d^LLIl ja-ILtll n') j«J ij<uj|jSLII ^sJLvl 

cjLjI IjjLa oj^i 6' s^jy ^1 ; 2jS^-u^L£-!1 LCbaLbjJI LUa^i, (_>i"j SjLlIojI ^^l^. 

(_yS-i <jl\llt, . Vltj m-aJ (jl (i_JjL«JI (jJaiJ,l liJj "i 1 _jji_>JI Jjl-»" i n J t jU,J i nj £ 
— DJjJlj». (j <i i^>" <1_l1)I_4^ dlLajL^ja (jja l£Jj "i mi a (j-uJ>. i Ui t 'u i uj (jl : LuJjLa-a 3JLloI 
Laj — La- L j a -i-o dJj" i"il,l 1 _ ) jt>JI (jjS-J Jajj_ili mJ| Cj->j 1 uaA ^xisjj (jl (jit <i\ 
j j i nn'tl <>jl <ir (_A2j LlijL2-a (jLi S^aL ^^l^- Lj! i^aJI tfjui (^ iJaiJI JjJls. 

jJa| j , n n't V (j^ej : i— cflC LjIj - jjJJ Ljiejjlj ^>-jJ (jjJI _ 2-J.>jlS"ll 

j cajj (jl JJj-J (Jj ti 'l i*i LaJJJ d " Je ' aj VjL^. (jl <il mi a istl Mj-L&jJI 1 il"i<; < (j^a La^LIajI 
l2Lajj«-a (j^a La^Llajl isbLSilj_j (jjjiill lJj'miU (_,ji_>JIj ,jj/Jl>JI iJli-aJlIl Ijuk 



(j-u-Jl)) (JlLa LaLa-i (j^a_^jL LuLi jtnii Jl^ ^clul ^aSLIl ^cJLc i tjlj-c p ' a >■ (_y^ 

(jii jl (j$-«j lS' ' "'» (ji?-^ 3 l5' o^- '-'~ r .'*' '«s-^jL*_tJI j>L 

^Ls cL_ufcl J I j (iU ia (jL£ ijJjjL^ (j-uJJ-! (^1 ijjJtflT d j iii t mi ^J^j_a (j-SU . <b 




p2jlg3JI Xn ujJLa 



(j^o ( _)_SLJ J-al 4-j3jL> J i a fl I jJt ,3 U i 1, 1 (jjijjjl i Ijuk J£ ^-'H 1 * 'j "'jW 

o jufc ^fl ri" 5Jjl t a cb (j-U "i mil d jJJ Jj— «j V (j jl I iU Sjojj-Sjj-Ia I ^ijua 

jj| Jaj uu i£j_us^o (jAa-UI (jj j U" (jS~«J < L-*^ S3j_lj>J,I i_jLfl>mi 

La JUJl^J ^Ljjtj iVjl . ^o-l^o-i d j t ill— j_i^lJx. Sj^>Lj JjJl^j ^jt-w i n't 
j£LiII 3^-^ L?J— 3jl j «-I jl iJI—iUl ^sJI c i W iia_flJI J I -r a itLLc pK'i'i 

i^j-^i (PJI «JjLlUjJI -.JVj-LojVI ^LiJI j uaJuJI j-sjj .Denkbereich 
. W (jM 'M) -Ju"b w ~'- n ^LaM^j ( j! tJ .V ) LLa-aJI J- 

cLuia_3 cjl£ I jl La j_jjJ£Li LJ ^1 a i uli jLu>-a j-ifc JjiaJUlI liJlfiJI (jjSUI j-uaJuJI 

. 4j9_}l_t-a 4_Lut_a 

ijojjIjSLII joJLc -j uiaJI ^1_5JI ( _ ;r 3 £Lj_aj_«_«J I «JliljJ^/l oJUk Jjj j LaJ (Jj-3 

(_^o_*_u . »^ mi II a * ) Lfl> J j i n ->o (^Jj-Ia (jx. 4jJLjj-j?e_lI1 1 ^ **" ^ I i a fl "» ) (_^o_*_o 
Ij_lj^ J « "i j_i joJ UsLLu LjjLuajjJ i,jja-u L\-uL\j_a 4^1-aLLa Lj^al Jua-" t nLi IJljj 
. d "i «j j U » j i <i 1 1 t_yf-j ' t"» J I i 'i" ^jU" i ii i j<u (j-aj ii-Llj "i CuX\ ,jjt>JI ,j^. 
j<u-il_oSLII joJLc J i a flJ (_^-II 4^1 i n U (J^Li. (JjjJaJI i ^Ja S I i_2j_<_u flj flj>JI 

. J_0~^t I jUfc 5jJJ I r-l 1 1 ,j-a CLoJ, ^LjJ-uLl ijjj" Ml U ,JJt>JI MgjJ Ir^ltl 

jjJsj-aj a: alxltl LjI i<-iS1I l*Uj tUt7i'°\ UjLj£.I JLS-Lj i_3a-u i^L^JI CjSjJI 

Jjllaj (jUaSj (jllL^lj}_iji!l (jta_L»SL!l (jbLi .d-Lut-a oJaj>J sGcjujJ ^Lj-ii ^ . n-v 

( jj i ii J 

. h i n <l I S" i n a 2^^>JI sLjiIjJiJ (j-itJ^ i^tjjUII c_ijJjjJI K^LalijjJI 

^1 ^Ll^tj .^^^a-ulj ^gj" i 'i a «-jjujJLl (JjJuJ 2JLs- j_fl> cL3j_o±i (_jjJI (JL\I,I 

JJl£.j i ( _ t jjiIjJI £-a JajjJI I g « i i ^ j (_^lJI X 4jjljJI itUjJsj^a JlJJL»jJ Jls.Ij JJl£. 

a-J-SJI ' ^" ^ a a J ' a . t— ■ ■■ ^ I y '~ IjLfli (j^J itGjCj-oj ^1 j— ajJ V jl>.T 

.tX^.V .«V JJljlII intlj X JJljlII jjk J-Uajll ^Ijus-I» :(jCi_i-a<LU (X,V) 

SJajj „U , uiaJ L I i J~ a j * " (jSLaj Vj X (jjJJ_«JI (j I LflL-u ) "' flJ tjufc (j I 

«Luiiill oJUfc (J5-a (j^l .j_a^/l I jl iSjijjLje^a j-J-C ^Jj <-^LjL>- (^l J 1 aj 

5JLa- "i i nl j_fl> JLljvjJI >_ i j i n 1 1 (jl-? lil i4_Lij_u^al 4_«^3lj i tLuaj (jl , ,," ^ 

(j^SLj Jl^ I (i^ . 5 -j gj I lj i i a UJ^J q ' ^ • " fl^J 3jlj>.I^JI 3_uJa-aJI ^-j ^j^-j JlS J_al£jiJ1 (*) 
0^ u ' 11 fl ! '^^1 ^"U I ' ia fljl &u ^Jl\ i" 1,1 j*jj^JI 0^ ^ • " flj i " i^^J I j i < i i^i^l ^1 Q-i"j ■ a5 
4 * ~K c i i^j_AjJI ^ t— Y 7 1, 1 ^^uj-uf i^^L_i_ol ^aj-c . J :^>.ljj .l*Ujl£ L^-^j 1" . uj j tL £j_j>.^H j2>^ I {j ^ a 



&Lij in)lg ^h'i n II 



(jl (j-a .(JjjLlSJI Sj^jvl 2j_JjJij>J, Ij-lij I A o r cLufcl_LLo 2js.J ,jj ri-»o 

j^Luj V J J-iil3l J^tj (jrriJ^?-^' J-^'>" (j «J lij^' ^1 Ljclj (jl 

•iSj "^"t C ^J^ <Lu-uL<-u^l Ljl i>i<itl L^jLi <-2j-«J (_^JI iftujljSLIl (j-uljjs £-a 
sLulj L^jSj t_t-"W^ «IjI j»l JiielL-dlj JjJtiJJ ^IjujVI j inS't Lj| 1 _p3jjil 

(Jj/LlSJI «I J I 3*La£ <13jjl4J . ^Li-a ^ , \ YY (_g jLuj X (j I U Jl>. jj ^jjil! 3Jl>.|j 

i2_u!j^ , ^ \i (j^a JSfj ^ , ) YY (j^a j_i£f X jf (j-o < ta fl£ j£ti!l 1 i i< a j L^jSj ^J-^J 

a—i—a^U-a-i 'JilLiJ • ^ (ji^ -J^j^ ^ ^X "J* ' * " ^ ^ieJ ^ , ^ YY ^jl uij X (j!j 

j iJjJuuJI jjj^>tj Ju£. LjJlJ jljjjfcl j i*l j-^II diljLu j_uLjj i<USw«J,l CjLi jj jJI 
>Ujla Av (^k. JliJj V UaatJ i 0 ^-4 V 2-uljiljVI 2_c j-oJI (jl JjJij i_3j^ itiilj 
jJL (JjjJjJI jjJaa-a» '.(j-* SjJoLlU ^ j S Jj j j a V t o-j-JaJill (ja£i JiJjL-i£. . «LulAH 

+ j * , * \ — (j-u (jj£i j^,^Yij^,^YY (j-u 

(jLa iS—ujLSLjjJI «j^LuIjL^vyi ^1 taj ^ LuLij 2JL»JI Jj-j_«JLi LuJa lil 
(Ji-l-5 I o (j ju K (jL«_Sj 3jj£j_U 2j i^-irill La-ifcJ-i£. 3^ t>^n ( X ' V ) i>^-k*-2-<-I' 
jru X (_yljL>.yi jij <tui2c-i i,jjj_y>J,l (_;,!£. (j|UjljILa (j|Uajj_<I/ jJaLaj) JjU" i n a 




(^jIlUvLi «bj-j-iJI ^ «JjlOj) L« |Ui> jjjj :( \ ) 

.V A^^ui ( j r j|ju>.]^ X 




p2jlg3JI Xn ujJLa 



(jjj 4_i_a-Lua-a K-ul_a-LiSL!! 4_Jjl 4_j_Ua_3 4_2jjiaJI fj-^JJ 

^^3 ^LuJI (J-iiLa-jJI j»! Oitjjj/I Sj-jus (j_a£jj •L$ j" i n U ^ylz. jrJ-*-° J j U" i n t (J-ojJ 
(j-o jjIsLLa (j .' L**~ LoJLic 4j Italll Cj1_lLjj(JI i a u» j L$j j^SLaJ ^_yjJ( 5Jj^j mil 
N i>i 3 Ljj I i " r 1 ju>.Lj IJljjj . j-jj—aJI (j-o jl ;_gj " i i. U ^t-i i ntl 

(j-o VjJ j_gj" i n U i n 11 (j-a cU_*SL>u SjjLlLs^I JjisLLa ^1 £_oj>.jJLi i4-i-aj o r 

i uli (j-o D cLLiJi^a 4 iiUia ^1 4j i n ilLi J*C i'itl) d Uj i uj Cli^\ jt-Ti i m 
.«D 3 n U i U ^ 4Un\ LuIJljvI L«jfc X,V (jtajLjJl » :2_j_Li_aJI J) jU'i "i i ii U 
D 2 nt-> >U jJaLu D - V 3 u?-! aJI jjj .D <_3j^»JLi 2j i>i aJI ojl^J j-°J^ 

^LLSj jJiLu [D Vj D a ii^Ml ^1] «D'j D» 3 u'- Ml '.(D ai^lJ D dJUSUI) 

. LjjkjL»ul j-LaLu «D' jt Dadji^Mlj iD'j D (jrGiLajJLl 

(jUjSjD' j D .LjUi^jjJJIj JjalSSU ajSUill ol2}L*]| 3^.jj |jt> J^j LdJj£j 
jiilli D => D' ^jjiJI aj>Lc.j .D'j D jlj jiiLUI jl-sUitl c^IiLki I j! ^olalSi^ 

diLsuJsl <junJt\ (j^j . D' a m ^ a ;<i i<i" a D a st-wij l^j^ l>j£j ^^iil aj|_>j| 

t4 j i nl i uVI (jla m CjLl^jJlI dil jlt-i" aj Lg-jl Lijli-a 4 S j St. ^^-S o^lcl 4-se_us>alJ 
dil_>JL*_a 4 j Sl-ut,l CjLlUjlII ^tj uaj IjSL&j .j«JL»j La^J[a-! £JJ^>- (jJI J-^-JJ J'?"» aMj 
L$J OJjtL ^jjJI 4_2jjiaJI tillj Laj tL&j_uiLi ISLoLa-uSUI sj^SjJ iCjLLfll) 4 j i uJulA 
d Laj ■ uJ 4_uJslji_j Sjjj-o ^1 L*-La^- CjJjai-l Jc3 ^L^iiLaia ISLjjLa-uSLIl 
(j I I m lr t^->-5=J fiUtl (j-a gj-aJI Ijuk j La 'i U j J j Laj JLa^V 

4 j u^a a^aJI 4^>.j (^r^-J .4 j i^iiit l £ *rA c - (J-^- u '-^ 

(jjJ (jt ij-* Jc-jJI ^jU" mJ LajLLc t^j^i-t 3jL_j_itJ ' »1j .i 3_ij^JI 

LoJ_tiL La 4_j_Ua^l 3^ *^aJ ^SL>JI L7 1^laj igj faaJjj ^SL>JI jJiLllJI jLjji_o * — iJJJL t C1jJlj*_1j (*) 
j! SjLlaJI La! (LaJulj (jjtli tij>i-l CjIjL_C Jj^>- diljL_c (jf ( 4jJl-*_lJ1 4_iil| -_ya CjIjLi_c ^,-4 jJal^JI 

. (JjLjj ^-^=-j-« ^ lJJJJ.1 j Jfru t J lila 



pUjuiJIg ^h'i n II q-u 



£jus^ja (j-ulj 7i\ i ISLu La-L t i L l I 2j*L>. (^ . c) iij ii->. j_«j>.| j I j" r V I Jj-9 SjjjJ! 
^jJiJI ,j-« d i <JaJa 3^-^= (j-* OjJLjJI I i i*C a_t jJal jjJI 4JLcj._uij JjJLljJI 

.oLl«j.l (_gjJI 

«e**»* UkMiWt 

K-uLc-c- l S L II (j^o (Jl n'Wlj i-dj " i", t, 1 ,jjij»JI U U I i o (j a (J-a_«j (jl ^it-Ti i n't 

Lo^ (J^- 1 ^ 3 -" p J d * * (jr^J 4_u»IL>JI 4j_uJa (jrLl » J ' II i U I i h_i (_3jj_<_u cb^/ 

(jjSi (jl jJljlj V ISLusLbjJI 'LJjl La 4j ''-^ a (jLa 1 ^ jjj * ^ 

I 4-p.Lill (>« 

j-i^jil LuIJl3.I)) JLla i<b*.lj-i^s (j-ajJI I jj' a j^i lSL^Lc-LSLII u£ 2 j i '-^ a 

^1 Ijuk d o-j>.j_li] .«t (jjsjJI J_tC D d_Li_<_« d ala-La (jl « Sj d_Cj <_uJtj 

(J-ii_a_il jLtjVI (_yJ^L-i <— ^LjjI Ju>.l j»liaj (j^M ^LLjx-1 d j < .i J-L& CjL^e-LLa-ua-a 

I ^ o^^ 1 ( X ' V ' t) Ja^JI 

tjj>.| JlJU _}jj?e_a (j^a ju^l j^jfc La t__tirt_l <JL>ol 
£-aj .4 iil"i V a £ '-" 1 jl <--!JuxJ «JliVLa. (j-ui JojjJI tj^c J_cL<jiJ d j*C j i n^l£L!l 

.t j>ajJI jJx. (jLajLua JjJ-lJJ V, X ^SLuUljSLJI S^j^JI (^jjIJls-I j! (jisljj^l 

jlc v' , x' (jjjjj^JI jr^lj^yi j-Lm^l LU j_u3 4jSLlo,MSLII lSLusLujJI jla 

^^3 (_Uv»j Sjs^LjiJI ojufc .,jjj_u t^liVjLi-a ,_L>. (jjjJa (j-C (t') (Jji-I cl -i^- a j diiuJ 
jL ,(iiIl£L>.VI j_it3 LiUL>J lil) cilitljj f LaSU l( >ajJI ^L»ul }L£ 

. L^Li j! t juu t' ZS±*\1\ 

dilj CjLuI J_^>-l ua "i (^>-?--<U V I aa^c ii j i Slj 2JUa- (_g 1 

X , (jLu|ju>.VI jJjj Sl A j i^iiitl LijLjj-C.1 (^ ji-G (jl (j^JJ i^j-ikLlLa 

X , V 4Ja2-i (Jj t " .t (j-aj J-lC D 4_Li_<_a <1 Sja.ua t _ ;r 3 L^J I 2 -Ja V 

D' i_3j._>JL! .t' (j^j J-lC x' , v' (_Jjui.| 4_La-gJ ^Jl <Ll?j^>JL! 
iX , V 3ia_SjJLiD i Luo^J (j^>. ^^3 iX' , V' 2Ja_SjJLi Sjjj ~t I 2 ala ' -i U 

t 23 : y^H L ^ J( oLAI j^)fl (jf J*. 

a (j-u j iia iitl (j I (jjl La-ilslj (jj^-J (j' Cr'H-y *'•' (j-^j ^JlLilU ( _ ;r 3 

.(Y J< A II) LtaJala (jljisLCla b j 




p2jlg3JI Kn mla 




oli Ja-ill t ^ j *1~:Ua, — - * '■ 1 1 ^y, .I^IaD fllaJUI ^ .Utl :(T) J<nitl 

D' CJ^ao D Ci\ C^>- 



2 jSLj < n^LSLil 2 j o " >J 1 : 2 j <1tI1 (_>^JL>. w 2 La * a <*^>-j (j-c i a Ijuk 
^yCtlajJ ^l d j i .i i ILi d_u_j3j_uJ I LSLysl—bjJI ( _ ;r 3 j i *-» 3 w S La * a J.al£[3 
j_lC jl 2jjLc JJi-jJ cUa j t UI oJLfls (jl Ijj jj ( _ y IL>.j fljfa ae a (j-u_ul_aj 

Sj£LoJI ,j-a 2_j_al_^ 2^>.jj j S " aj dJJi ,j_a jo^-j-Il (jir I gjj a -2 ^ j a 

( _ T ^ (j- 0 -}-" , ^-*"Ji '-°' Jl -' c ' (j*-* ir ^^ <? ^ ° j>*-y ^ '^jij 

j^JalLj/l ijjlill Jj j t ii (jlr . Lg-Ld i 'l uJI ^1 J j j < ii t (j-aj-II Aic CjJL>u 25jL>. 
q\ . j i a "i j i n <j-o J-jL^I ij»JjJI J-$ii Aic «I >^>- 3.5 jjJI jjf (2)1 

<L>.jJlJ 2Ja.}l_i^3 (jj^j JlJs 2 a \l , ^.tl d j , ^tl d j a "i ->J 1 4_3c_LliJI (jU j»j^>-l 

VI L^jaju^s 3^**""^ O^* -1 ^ (jr^' — L)'j A^ahl* 4-3c-uj£ islj^lSLo 

«jjjIL^I jj-a J u*g jj-u^oLiJl j^la JLt^. (JjtJ^j Sjij^Jl» ^jLi w ' Sa flj (_^JI — (3-**^ 

(J^ (Jj jG «Lti^. ftl-i-JJ i LijJ^jjo Jl LjjJaj (j^-fl 1 3 « j j La U j»Lc (jj- 1 ^ AJ^J J"* 

2JL>. ^ (jJJ^U L?- 5 ^ Cr^ (j n '?i*U fj-^II (j' 0 LJL 4 ^^ ^jj • -^IJ (J^L>- AJJLJ^' 
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£yi 54jLfc IjJ^C I <1J MUI ,_p3jjLflJ ljJj~miU ,JJU»JI (jl J-l^sl _^!l ,jSL! l LCj-aLjjJI 

JoC (j^O JlJvIj J^ji ,Jj3 JJjfcjJI J-lai (j I l_0. 2JL>. La LLvujl e5'- jL ^ 

I (jjlr JjJ i n U 2 j i^iiitl (jjSi t;T SL! ^LiJI Jaj^iJI . [jjIj^s \ 1] (j-CJJLa <jjijjJl!I 

joifi ~ j (j I Oj^i JjjLjJI j»L«JI (j^jLil! Ju 5^-3 i^tit-iia dsj-ui i2J3.sL%o 
(j^o j ifuC (jj^aLiJI j^Ii (Jj jG Sjj^II» (j^ia-Sj cLuiaJill (J^" 1 - 3 5L*3 

j-gli J_t£. (:lj_«^v (jjSj Sjj^II» 4-Jj^/l aj i>> iitl 3 JlJ ^ 5 (M>^ I » j* tiilij kijjjj^I 

^LJI 

> U Va Mji^ia LjiSLl iIjl». ^ La i uj a 4_2_>L_uJI d JLaLUI jJljj Lu j 

L£ l^ij . ^«>jj l_j£LJ I ja-ILc (Ji-JU L-ajLLc ^ j 2 J S >JI Cjujj uaJ 1 |JL_U 

dj I )UU ^. ^_al_jj..jJI tiUj isLjjL^j (_yi>- j j " ( _ ;r 3 c_<.c.j.j 

(J£ (^^. ^Jit-Lj (jV (jja t "i i n _g (j_j£Lj (jl ii^JLaJI *j-^><JI ^1 U a (^ 

(jjuJI (jl LkjLj_a ? ,j-a ^«^.jJI ij— i^ -a T iil ^.a 2.^jji_SJI UjJjL^c 

(^IL». 1 1 jl nr d-Lk L>o Lgji.a (J j sej i n-j 'L». j Jl J LJ3.Z-C. (^ j-<-uj.2La <Ji!jJL<i J, I 
l^jLJLI 4jljljJI jLLa !^sj.^Loj (jl I" i n j j-a^M (jLa iiiUj £-aj . «LLaJcJJ jJj 
j-gli La lil i I m n j j-jJiVlj (j i c Vl Lkj_j-j_*j ^Jl *Lj3 j Alt 2jjj_^aJI 
(j? i_^*-J i^jJI (j'j-il AjJ g_Lll ^ u?J-^>-^ S J~ « ^J— J — «Ml (J^JI 

J^jLUI JL^sjVI :4jj^*^.V| dJl^j ^LiSyi i_<i: jj L^ I jj <d p 1 1 ii "i i h j 

. I I j I (jrt-J 

t_JJLi!l £y» Lotlaj (_j jJI ^3-iJI I j-ifc (jjs 4^ ui Jl I u t j j U Oulji lil 
(jjs (_L^. (^^3 I JoJ^>. LSIji (J-iJe-Ti-i (jl LcjIj , ,, i LuLa < I jj jS[ aj CjI Lalaje a 

MjjJI 2j^jJL>JI Sj^Ialll j-ul j, " 'a Sj (jl (^lc Ij^Li (jjSL Lul^ iSjjjjjJI Ljij_t3 
LljJlJ lji>La ^Jl i n') V liU, . lji>La 4_L*_5eJ La^s ij^JjJI 4-aL^!l 4la J q*i i uj 
d . . ^ ,". d i ujj t 4_LC ^L 




p2jlg3JI Xn ujJLa 



JjJiJ j»J_2_J IJ^>-V (j"° ^ J ir-l V i'ill J "l i .il J J ri 1, 1 d_j| JlJ3c-U-u 

d J '.'U £-jx_>JI I i (j-ai-VI U>^>i3 i^jjj) i^ill 3-ijlJm j j j -> J1 

. d U i>i a j_,fcLIi_a £ya | Jj>. i_3jJl_a jJt La (J£ (jr^ 1 

^ n5-sUt jsJLjiJI jjLi. lAtH^ j >^">" ^'j-'-"* L-^M— « J^^-i ilpl Li^- 5 

(jl Lajj . ^Lol-^ < *-^i>^ p" J ' " iJjj^v i ( _j^aJL>JI j^>-i!l «Jlij^lo 
i ( _ ;r U3j^l joJLkJI (j£. f-f_y-LM (J^ d a U') (jl i^-t^cJ djl_3 idjLgjJI (^ uaJill djlSLa 
(j I i^jJeJ . (_£j_i£ 2^sJlj^5 4_jJL>ij ( _ ;T SLI dllij i Jljlj "LlL-1 d «1 U 'l (j I (jjj (j-a (j^J 
j La * U J <Lj_jjs d_3j_«_a 4jjJ L£^>La .joJLkJI IjUk (j^e-i J i J 1 a "" ' <u£ LjjcjjJj p I «"n 
i(j^ «Utl (jjj^jk jjjj (jl d_»_uj_Jj_3 (^ ''-i^ (J<3 "'H (j^ 1 t — 'tH 5 * "— ^ J '^^P^J 
. S-iLtl ( _ ;r ik La i^oj^3JJ i alaij idj ^j_<lij (jl Vjl c_tJcJ 
(iLjj_^3 (juljJs 4jloL>.j j i d « j j La II (j-uljja p U") (jjl IJljJ i_3a_ui 
dJjLtJ, Ld-Ja jj LajJ d_o*^_a (Jljjj i * i a j J iJl) La_u_aj>. (j^a ^c-!Ljl!1 i_aJLjj :^ftILi1^a£L!1 
djjJaJjl 4_j.aL>JI Liiajl p I « " j (jl d jlr i-j-tJtj i-d^LU (jl (^l IjJiuj . j-JLiJijjj-Zu 
,jjt>JI ,j^a j ui jJI .iLJs (_jjJI jjjj-LiJI fjr l\ ojLjs-Lj (jl i-j-tJEJ l_ul_3 '^}_)JJ i-^l 

oL^oVi ^ (jSLij t a j<j i»>LUi »b3_i_a n a_j_ikn,i djjj i^h ^i >_d ^ ~ .»u 

tj uu 11 L^a^aj Ljl i a3 dJLalSLll d j i 'r-> LjjJ 1 djjaj^aJI (j^a <_jLikjJl (_gl ijjj^Ltil 
.Ctaj i_£>k^ (_jjJl tiJ!>LaiI cL*jJaljj LaLaj cLa-jT ir^i LUajI I i*C I j 
La 4_uLjj_i_3 d j a ^ JJ-Sj (jr-^' O' 0 1 ^ 1 ".'l cL-piia »Lj^ j lili (^ J^>-j3 V 

ijJljj J£ 'Lfljl C. i uji d j i^iri 11 ojbk JiLa (jl VI . <U_L«-a 'Lj-Laj 4lii^>J JlJLc 

jjfc (!>LrLa id^LU jl i2jCj_<ji jl ijjjaj^a ^IJljvI) cLuLjj_LaJI d_u»SLII ^ri a (j^/ 
(jjj (j-oj .d M ii ti jJl (^1 j_CJj Sjj i^; joljljSLIl KjjLC^a ^ lj-x—a ^ (j ri a 
Liiajl ^ a i 'i") 4_uLj3 j riil d_i_cSLII (jl i l~i 7i fl jjj-flj LuCJ i^LuLoLilll ^1 3j tajJI 

[j^j_a] f. I j^>.l J-oLaj I j i>.Ljj I (j ;r j j »_i (observable * 2Ji^>L«JJ dJbLiJI 
3jj (^.a ajb u U»l Jl jjJI j-l^aj (5 jJI g>UI <j-a 2 L ,,iaj t operator 

Ijuk (JiiJ, djjj ir^ 11 d a i n 1 1 J_£l_I3 .^j_Je^a Sj_o_i-iS (Jj^>.| dJlj S J^*-- 5 

s J' ... 
d »-^j-_a jjr £b d_ul_jj_j_iI1 d_ t _a^J1 (j^_j LaJ-Lc >i 1 1 d_j>.j (^y^Lc. g-gJli 

2JU>JI ojLjk ^ jJiLUI [>i>t,l] f-\ j-^-^l (_LaL_c: (jV id-c j ,„11 component 

,j^a . 1 ,_j^aJL>JI (j I j V "i 1 1 JJ_«JI (jlr I j i "■ fljj d^>-jl,l dJlj d ^" ^ i. 1 1 n -fcj 

ij] Lljk (^jj V tiJMJ.1 (jl iLi-o>LJj i j^>JI IjLJk juLc I <jJ j-S-Lh" J'^ ' a ^' 



&Lij in)lg ^h'i n II 



u, U<") (jjL^i SIjI jj^-j d -i-'-* J l I i f Sj£La <ujj c. . .1 jt djl <i-Lj>. t 3 K u< o 

J£ (jV LoUj j ^ tfl ji J£ itd>UI (jJJ 3 j 1 .■ 7 TLi . 3j_<»SL!I dlLJ I jjuita Ijmui* 

^£ j 1 a se M A 4_uLjj_uiJI d_^a£UI d-ajja» 3-uia-SJI (jl j-ik tiJ^LU j&^j La 

« <-aj 1— a j 1 .1 I a I j <kj . I aLu d sr 1 h I J « i <>aj JL_k: D S >JL^JI 

SjjIjJI (j^ LkjLla ajLiJi^ Ijjjju 1 JLUI (.Lu-" (jlc- iproperty * 3_l^L>. 
juc 3_uL ^ , ^ Yij ^ , \ YV (j^j (jj^j ( _ ;r <-uljJI ^a LiJjjLb I |j < i 1^1 j ( _ ;T iII x 

<■"< 1 njt dj| Sd_L^L>JI (_lLLj tiJ^LU 4*'nn \ (jl 4-<^*J i^j-II La £^£11 ij-^j 
_jl ifiJliljj sLc^aj^a <Lj I La (j^) «(JjJ-b» d_uju JL3 LaC 3j£-3 (_5-i.ll 

J-aLc -5jJ*-a tiJ^m ^1 3 j i n itL jjk lS 1 -^') «J-^=>- a » -1 (_^-<-uJ^>JI (__ r i*Jtl (_>c 

.(j^j" LAi-*] 

3|j| ^1 J V " i nL Lg-tlc Jj ua^>J I ^aJ CjI r .il j S __>c tixjJLj>JI ^_.U", ,„'. V 
3JVj .3JL)I mtl 3 j i^iLaJLJ ljjl-=e_a Liij-C. La ^'ir a i LUJI 3 j i iijJL i w La »* 
La U II 3 j mitL (JjiLlSJI Sl^lj i3^aJLi- 3j_>_U_iJ i _ ;r ajjj V « i^i-jjtl I » 

*K lil! j ,j_a V . dj 3_^U- S-^ukf V j-j_l£ ^,1 h 'i VI (j^k 

3a-p-jJI 3jJL!L 1 3jjj^> cuL»-IU 1^01 ^1 . r> j La VI ^^111 !tiJ>UL (JLiIj 

ty^Wj £_9-i^3-a JljJLjtlj ujl^-j f»J-3j La £Lli^>L>JI j _a U i a : Lj.a-g.flJ i _ ;T jil 

. LaLu i>j_L4J (jUL^ 

cUj^sLs. LLlII a j i ii i IL jjk Laj • iSjJ 1 a ^ (3^° (jr^ ^3 ^ ijLcsalo^L 

(j^ i Uii fl i^J^Ll,! a j i nilL (-;r i«-a dj (j_aSLj Lajl 1 ^ o ^ a 'l (jl ^jU" i n't 

3 j i>iLjJI 3 a »-^JI tfjufc J!i-a . 3_JI_iL^o 3 a dj 3_jjJaii! ( _ ;t _l^>IjjJI 

.(projection operator j!) projector* .UI ^ ,„l ,_LaLc. u <i uu La 3 j .^.LkJ 

j ri ir-ill Ljjk (j L i-cS L a-a (jLLaoa VI dj (jjif! *lj^>-l J-°Lc Liaj? djl Jij .Uti'g Luij 

. I JjJl^>u 1 j I JUJljo 0 

d j ir^L-el! d U j , ,, , tl 3JL»JI JJkJ . U S 'a |jL>.|j VLLa ^ U « i 
SJljs.j ^1 d i .n itL) 3j 2 jj^-J J-ij i .i X j_l^3jI,I (^Ij^s-I (jl ^^Ic (j-a-G 

J' 

dj ojSLj (^jJI ijJiLUI UI ^ ,„VI J^aLc: .(L*JjJ^tJLl Sjjj V Sjj^^a J_oL 
djf (^ic d_jj| j-UjJI (jSLaj (x) 3_Lj>.j-a 3Jb j j U. LajLic . U S 'a (^Jjt-a 




p2jlg3JI Xn ujJLa 



j_uJu jjj dJIjJI Jlaj : JciJI jLv Ijl il|/(x) [y^Lc>- (_>^3 L*j_uti 2_lL-£: 

OJLlfc "TjLa- V|/ (X) j<U-3 j ir-l") La-Lu < 3 (j-o (J^lj 2 J-J-£l X ^fSJ 

. (J-oLc JJjl-J Ct>d iOjUlSl 

J-al—C j^-L j! <j-SUj (jJl h — a j I l— i-LSL*J I — Jl— 51,1 I ^ 

j ri irr d ri I" V a (Ji-jJI 2JI.J 0*jL£ I jl . Ijtjvlj jl (j"'""' J 'i H lUI " i .i^M 

<j-a l— «^Ll>JI (_>^3» 4_lU-C i V ^1 Y (j^o Sj "i riil JaJLfl 

lj_fl_^> J< ritL Ji-jJI SJb OuL£ I jl La! '. JlJvI j ^ djaj i'na L$jf ^1 - J^J-J-»3 
(J-aLc Jjj ■ LaJ Jjlj jLSLa (J^ Ij ri ir-i ( .i L-jjLa i3j_lill oJUk (Ji-'-i 

OJUk (j-a J^ju^/I j j i ■■ fl~JI 2JjLx-^a Lol j a uo ■ " Lgjl i[jjjJU] 

(^^Lj/^/I uJI . Ijlj». Ia-lju Ljlj>.1" i_aj i ii 'g ijjJslj J < ,~,t\ 2 taj ■ ■■ jJI 2JL>JI 
oLLijia jJiLLo [jjJ^o] elj^>-l (J-°Lc L>J ir-iL>. J£ (jl oj^jcij jl (_gjJI 

. Jl>.1jj j a ' a JaJifl I o ifr jLiSLa-IJ 
ti^p- i 1 aJI CjL_l^L_jJI J^Li. Llil».j ! ^ JLaJjj 0 • La afl 

j' 

.pl! LLLs jlSJ .J^L^aJlj i_jjL£JI ^1 (jlj-a>j ^ 3 0 o'j-^j-" f»J-se"ujil 
a ^jL^ai- Jl<u ^,111 ^rojectors isLl^VI J^lj^aj^L-jJI oLLSJI 0 >>*\ 

(j£L4J V La sLL^aLi. /jl I juk (_yi*-J J-ik . JLa-ljJlj j Air-itl j-^ La-t-3 JLs^Lj 

£LSj^_Laj — slLsLvojj LiK I «i l"i a i<LoL£" jl iS^L%o (jj£ij (jl LjJ 

SjLil jj^^a <K Ijuk (jl *lcj_<-uj i ^ i>>'i Licj S^sjJLI i t-i i njJI Ijll4j I ,j i uAj 

JI^jVj . t—l I j i 1 1 (^>.LLa ^1 'i ii'il (J^Li- (j^ sLiLsLi. £U>J, isLuj^-Sj 2JVj jl 
i _ ;r Lc Lij| .SLscjJI (j^ (j£La_lj (jl (Jj-3 d t Uii'i (jl t^-t^fcJ (Jj>^3 (jj^-Ls LlaLal 

Ln_iJ d j i';,- 4JLL liujL^JLj tiJ^UI fjuj t( n jlintl «UjoVI ^ ^\ ^ ''i JaVl 

. Lb a^aLiJI 

Ujj ,tiJ>La dljLi j, » mi* lil La l j_jj^>JI i^jLSJI L^j! i^lt.] V Ljf 

j! (sltJ Li^L£ idJJj r . V l_j T uJu uVl jjs i(jSL!j Ljl_Ljs.f Cxjf j < uij 

(jjjj LtiLJ . J 1 J" (jr^- -^Li.ilJ Jl3 a-iillie-a Ljljj /j-a La Jl ^l j.JajJI 

jJij 3 ,j-Kj ^ observables «>~ t^^.>La ,jSU^ U ^jl j_l,l ^ $ aJLI ^^JL 3jJij 




fUJjlaJI g ^h'i n II q-u 



SjjJij random variable ^IjmuII j-JlUI -j j * -i; ^ j^lc (j^ii 

:2bj_Aj». ^luaj di! j cULij La oJL^ i|^jjG V I jj. 4jSLu*M£JI djVUivVI 

LuLa t a i_s>L»JI cL ^^' b£i3 SJjLkJI (^Ic >*j-JI j 2 ~ uj LajU^ .f ^Jl 
d j -v I uaj cujljv J£ . a i_aj^>JLi I uaj? «j^-*^ event Lio^*. I 

uaJtl tdaJL Cj^L^J (Jr"S) ^ ' ^ 

c 4^11 JLiil Jjj^, (jLi . 

4_j_Sjj_j_iJ I i_ajjJiJI (_^-Lc Ju4J-»j (JI_«Jo~! (jSLa^s CjJL>. JSLI iIj_jj>.|j . 3 j-tt> <U 
4cj_«j>>JLI . ( L$j i_3JLSj 4_2jj_LaJt j I i Lc.j_iLa jl I ji'iT» j_&jJI (jL£ I jl La) 

Ij-iJLLa ^ a i „" uidjVLO^vVI i jIjLcVl k±jIJl3.V|» t 4j>LiiJI jtujkLail ,j^ 4jjSHI 
jljjla <_jLuo> 4_lLc ^1_4o£.V1 i-£.USLa-ij i J j A aj i taj i uJ ^-LLa-ua-a 4jl . Lulj i'nf 

^pJI] (jjjLL^s 2-ujJ, <LJLl!l dJLjjLjj Lgjijsjlu (jl ^jU" . n~ ^^Jl 3jLuiiJI 

. [Sj^aLail ."'VI . aj > i"i" 
tiJLufc JIjjV La^J .(^jjlj-^ V-»^» iii«_a (_gj.II JjjJI jjkj (j? (j VI ^^Lal 
^Jj l_Lcj . (jj r 11 I 1 £ I j ... A 1 .jIjLC^Lj 5 'j -» , ^ ^ d Ah ^- ^ Cj|ju>.| d "i 111 
(_^aj <_Sj^1s (_yic J- aJ l* J (_,ij 3 iiiJJj J i ca flj I jl — LuUs. CjVLa_i^».VI 

Jiof lillj (j-a VjUj - 2-ljIjCLiVI 4j^-jJLI Lgill.5 J? 1 1 <j"tL»- J? Oj-JI 3*Uq 
,_^C. JJ-*J '(j^J ' "^L$-il (_y^lj uu II j-jjLjII 2JL>. (^ lijJLjaJ j<sJ IjUJt». Lajfl A a 

3jjLr>JI j<Oj j?» ^yicVl jjt a <Lj>.jJI)) iJLH.1 Jjj m t _ T ic iSjLljij 2JijL^ 

(_ 7 J-4J-3 i^Jl>-l jui-tj SjLiC (J£L3 i2_jjlL1I tJT £ (jUitl ^Ut^l (_>a ^aj I JL4j .«a 
(j? t^JEJ .2jjL£ j? 2_3jL^3 C^jL^ lil U I 7i 1 U 1 JL^-ljJI j? j A uaJI iJjL^aJI 

cjIjLj_»JI y_a^>. (jLa a SjLj_»JI oj^j LajLLc 4j| <l>.Ij_»^5 lLsj " ~i\ 

(_ T Jfc (j J uaJI p j A t ^« j| , ^« ^.tl ^jLji tiJIjjV d Uj , ,. j tl d j i>i LjjJI S-SjjJ^JI 

j j i**H .tiJ^U,! (_L*_3 LcJiLa .1 UI A , ..I J.aLtJ l_<j/Lu/i S j I i f (_j£. j jj *"itl 
j j j *"itl (j_a Vjb cLajjJaJI tfJ^J lj— lIL^ (_LuaJ3 1 (jjSLj Sjl_j_*U w A U 1 1 1 (_^IL>J,l 
(^IJljvV X S_c_j_AJI jLlIcI iJLiil Jj j t ,i (^ .^tl 2_iill tljL^Kj 

(jl A U r. « ^ j • (_)^_i Y x «j» \ +j \ — j^Sj x» (j^iLj^>JI (jLa .u^o. j^Jsj^a 

' UI A , ,.l [^jj_aj (_LaLx. I o (j j > I ' ... A t ^_ljtXLj La-^jl f-^-J d A I". rt Cjl aK 1 

. J « A t U | jjt Lij^i Lul (_,lr , /y Sj| U", ^ 




(OuulgSJI <i.n — J— 



L$j| ^^i— j fltVi «L-p-il j£ <l_uljj_^3 £ Li-4^ 4__a -v^La (jSLaj La (jL_ I j_ufcj 
ijl <<<_!ljl_j-_J jljuC.1» 4__ j -au?_a Lgjl . I_«_a <1_la_ 4 a i "J <i U i a (_£_ou__a <_)lj 
£jsj . «dai n i a\ <_iljjj-aj jIjLci» d j i>iLjj <■__»■ It-i ir-i a i 
5_u — _j| Uj— »■ OjSLj (jl LjJcJ l—jIju—W^I tj^H j t K—i Ijl < t W (_>——;! (jL-> «-J^l 
(j^o ii-i- "'i (jl La .c__JL>. 4_JLa_>-l 4jji_j (^ 4_uLjj_Li!l tU_«_JI (j^s Ljjufcajvj 
j<UJJ . I (j i'r^j o f jj-a Ij-;}—^ I fl'k-'.^La d i*\ a U jSJI _jl_i_«_JI J n ri" i Ijuk 

(jjjJa (j_. iSjl_c _3j|j__a j_s La_ 1 1 "i k -v^La £Lj_«_JI (_^— - (Jj ua ->JI 

(_LaLc ^uS ( 1 j " ' ; — -N " S_LSLoJ.I 2_<_«_JI (j^a 2___a-a J£) JJuC J_ i^j— — ■ 

J' 

(_g_a_=*j I j~b>-^.\l ^ (jSLaJU (jL_ IjujJ . £_ «j», joj ijJ_I__,I i_>L2 i u) [jjj^a] 
I (jir <_)j_j-_ La_ d_j_>l ir^U (_La_>Jlj 4u_«_l! <l__ai,l ^ j iitl (j—- —jLajU a 

. J_ I S , ..V | Cj Ijj Jjj 

_jl jjji JLSjj i«eigenvalues 2_ul jJI j_j_JI» .>l„_Vl jj j <>>Ljj-l ^ a . .ij 
J-aL». ^a uuj <«eigenvectors 2_uli t_l 3 ->~ (^lc . U s , „-, |_$jf ,UI ^ , „VI 

ii*! i"i (jj-i (j-a i Lg.ll .(jLaa_u (ja— J 4_ta_uaJI 4_i_>j_jJU — I jj oljjuO (_gjJI £-au>JI 

I juT cjLuJaLjjJI ^jU~ i, m V itiK Ijuk J-_s (jSJj .4j.al_<LiJI 3jjj_i 2ULI j__ V 

(jl i^-i-seJ _r— d' L)' v ' c ' j - j: * j:c ^ (j' L?J— "^li 'Cr" 1 -*^ — — (jl 

.cbtjuJaJI i n ir-iaJ <l_Li_a d_2jjj_ (j-a ilupli (:Ljj_LaJI (Ji-lj (j-a 



jjilj i nj< JaulS <-4>JtJ tbl . IjISSLa Ijljp l-^M-a Jutj V i^UJI Cu2_aJI ^ 
(j^aj JuX. D d ii U i 1, 1 (Ji-I J ji^ith A 4jjLjj_LaJI cL^SLIl cLau^a» '.(JfiS (j^a ^Laj>- 
La J) U i 1, 1 «JliLJjl i U i qj I (j^a i_3j_»j JJuU V . t iD iA j<u^ (_," mi t i«t 

A ^Lj-juiJI 2_i_a£JI 4_a_j^» < JI-UI Jj i i (^JLc ' J>-^ L)' Cr^- 'j- 5 ^ c ^ JLJ ? : i 
j i a -> '"' B 4ujLjj_jul!l 4u_«£LII <l_a_^3))j t (j-aj JuX. D ^ aJa-UI (Ji-lj j ua-JeJj 



i ju«_i ti<jju>JI ^ LcjLi tiJ>UI_3 .«t (j^ij Juui A 3 S U UI Ji-b 

» i>a^-a CjArtlLa <jl e-j-X\ 4jx. (J^-^j (jl (jSLaj 
^ j j fljttj (jU "n La i l_u_«Jj i-d}HI d— «J tj^-J (_Jj-uk3u>. i_3^>Luu>.l J-^>- JJ 

Ijjj [*l >^>-)/l J-aL-c:] dil >i>t,l 3_JjLjj V ^jjj . commutativity a_J.il j ~ T t 

* )j— — (J—oLv (jl luk^l__a c_Ll_>. (j,!— LuJ_1 .^_l1^aSL!1 LCjU—Lus La_oL>. 



&Lij in)lg ^h'i n II 



d j o'Cll (jl j_£jG .BA <_jj liaJI J-i^jI a- (_gjl i-uj V AB liaJI J-^sl a- 

Llfl-Ja I jj .BA\|/ SjjJ^>JI 2JI jJI gjjjj AV|/ SJIjJI ^^Lc jJaJ j^sj Ls^olj 
OjSi j! ^jjj V AB\|/ 3Jb (jic J-uaJ*j < A g-«Lj>J «Ul-l^j B ^oljj_JI 

,BA\|/ aJIjJJ SjjL^o 

i ~n — n 

cjIjjJ^o ^ o i uj Lo I 'j I j " c I jui-Lj iBj A jjIjj J ^ O^-i— »^LJ 
IjL_S_j_sI i^J^-p (^Ul dynamic evolution operator ^^Lj—oIJjJlJI jjU"ti 
jjJ^o jjfc A (jSLJ . L^J cLajLuJI [ ? !jj>.^/l (J^ol^c] (jiiljjj^! (jl_<i/ L$j|_Ju clJ^I t 
Sj_«il iSj^-I 4JIj (jJJ 4lu (jjiLLUj Sj_*U F <u>->U 2JIjJI J>=<u lS^' jj^'U 

^1 4la£JI ^LLJI S J>=<u ,AH ^LS-aB (jSLJj id j flUa (jjJaLlaj 

' ge ) (C_i_uj-jJ1 IJl^j (B iA (jjjjJJU ^-i/-**' ^ ' "3J & rt i j_als l_La_i 

(jl LtiSL«jj j ■* Sjj-j^3 jjjJaLLaj Sj <i_lj>.jJ,I SJIjJI iBA\|/ 

l_gl iB A u i ..'C »11 c-i-ljjjJI Llk-jjI La lil n_fj^>.| 4_o.l_j (j^o • ( _j<jt->ll (iLo 
c(_tjLo (j ,i ULLaj J ir^ -fcj LuLfl 1 1 ,Jj-3 (j^Ja LLajJI Sj_«j (jjjj-gj 

(jl <(jj j i>*LjjJ1j ^SLj^m Jjl^ LjJiLo i^Lij>.yLi sLjiaJI l j r ja\ . L^J jojds V 

(^LiiJIj Jj^l (jjjj— >J,t Jj-Ia ^^i^. jrj_ul JL^v^l (_gl ipj iii ->J Yj X j-iJajI,! 

1*1 jLir" < nLi SjJiLLtil /"»1 a , ^.tl ->u (jl 2JL>JI ojuk LiJiSLaj . Li 

Sjj d j uijJLi — jjj <Li (jlj il al_4J ,_5-<-ul— u o 1 1- t « «jf» <((J» <((V» 

(j^J (jj(_pSL!l jjJsj^o d j i ii i t Ll X (^IjLS^I (jl» — ^>LiLa (ju>-j|j Jijjk 

jjj-jj tiJLuk (jl titjLjs.» i \ , Y j ^ , \ (j^_i Y ^1 J^s.^/1 S -! j a j * , Aj • , V 
^_^j>J1j j-^sLl»^ (J^j>*J1 i j Uj (Jii-o ^1 jLa-"i t nLi (^j-ut-o cL^sL>J1 (Jjtjt_i JaLflj uj 

4jjLlo*1 cLi_ojJi_A J j-^aLtil ■ fl-uaj (jl ^Jaj i ) i«jl)) gl U , ,.lj < I j 'j * 




p2jlg3JI Kn ml9 



H£j£umX\ fjy^ J tali i ii U J-J-a^>- (J I fl-uaj Yj X (jLoJj^/1 (jl'n ii-iL>Jl . 4_^aSL>u 
dili <— 1^ jt-Ti i n a ^1 J-sr*i i nL j "i i n a JSL<i (_g I j<u-uj <j-^>-aJ i4_*jLL js_L»j La-£a 

.cU^l^ cL>.jJlJ ijUikjua j»_ojej>. 
^^3 5L5_a iX i^lj^vl (j-u ^a ->u (jl LlIjLs. La 1 jl LaLaJ (JL>J1 i M" -cj 

^fl j 1^1 T M X 

l-u uu (j-Ijl^o L^J V (jSJj 4_j-iL-C <L_iA_s I ^ir j j i ♦*iH (2>5Lxj Cj Lila 1 jJLS 1 

. L^_lS d * ^ ' \ \ 4jjj_uaJI 

^ 3U -, M ) L La-2J I lJ^cJ 2.2^ ^ - UAi) G.D. Birkhoff 

jjj^a Clil JUa- "i i n 1 jjjjJa Luj^v I t j . I j Lu La ^3 4_lLLjj V Cl L; i ^ 
jJsj X 4_aj_3» '^j "I SJlIIj t—iLujVI j-us^a 4_i-iiaiDLi 4 i j • a tLS^Lc OoLS i u) 
( _ T 1«J,I (j-u 4liK-itl C. t i i^l iJa->Jl »j uJ .«A (Ji-lj £-2j U 4 o j 3j D (Ji-l-5 
JJlj>o 4 j i>> 211 Jl->>J La-Lu il n flJ iMl 4_«JL Jgl 2 i .i^M jjj_aj 4la aeJJ (_gjl_«JI 
4_aJ Jl*j joJ .4j i>i211 3^1 <"i i .iLi a i uJ Jjlj jsJ j_ij>.VI I jufc i<laVLui y $\ J-aLc 

,_UiJ>o V lilli Sj^Lcj iSjJjj Jj^*-a ,Jj 4JLI tiJLuk Jjij joJj I iri» i n_i (jjjj-aLjs 

(j_o^j Lij^i.j_u jJ*LjiJ jiJjLJi£. .(jJaiil J^cl_o^ j^j_a_>J ^i>i-ej 
Oul^ (j^jlj_2J 4j^ \lxJt JjLi j-ciiiej joJ joojljSLIl joJLc j U ia lil LaX. (jLa^u 
. u U i iij^I ioU 4jj/j£U,I (j^j'j-2JI — Ltjj2") (J^lj — 4 lihV a 

(J^ (J-J-3 — dlljij i4_ jjj »JI Sj£L2JI OJLik (Jri—a ^ m") (j^L^iil qjz 4j| J J— JJ V 

,4_L_a! JUlj j«J 4jjL«JI 4_ii! 4 j i>iLjjJ1 4_«_j>.jJL!I q^ t _oiU Lu L) I a £ - 
cbjj ir-i 4jjJil!l 4_LaLLII 4jjj_i^aJI 'jjl i 1 jLi "n ^LiJI i. i j m 11 

4 jJa ' "j I j j ^ 4_Uj Lj— «"' (jl ^LL»_i (j^lj i4_J 'j' ^aJ 1 4 j i b Lj 

(j^aSLja tijJ^*i uJ.1 jj-a^Jlj 4-i2j^-j ■ *^1 ^Lj-LflJl (j - ^- 1 (3t^5-^ t4_jjjiii!l j j ■ ..A"t 

j_uL 4_ililjSLIl component ^jjjj ( jSLaj jiSj^j -jJ^ LUmjl j-p»Vl 

4jU i, ijVl) 4_;Jjj_u>syij [4 jUmjVl) a^L^LjJl jra^j-lL lLLo (jl 4jUi,ijVl 



&Lij in)lg ^h'i n II 



jj^f juu :2_iiL-JI ^jjLiil c^J- 5 j^p-^lj ciiJUIl <■ u mil 

i_3j_j_u I j— -Jj^l (»>^' Cr^ 4 J ^ CxjL£ La-a lj_jlaj j_li>l jLCJL l'iT j iM 
j-a^l J-^lj (jjSj j j ir-it LuLaj^La <Jjlj_i^a jIj-i^sLi jisjj (_^LI i Lfcj^cjjj 

. d j (i U i a j i cLu^La^-J 2_a«:^>La I 

C- J'*- 

(j^o V. jj iii^ajj-c ^jJLal • oj L; o ( _ ;r «_uj_^ 4_«^oL>. ^yi R. Griffiths tijj-ijj_c 

JLs-^-j (jl 1 1 j ... A i d U -» 1 1 1 CjJ^>u cUj_«-La (_)^ajl uai. (^1 lLoj a j la * II 
( _ |T jJI (_^ajl ua^JI (j-o d 1 1 nl i n i4_uLj_^3 cLajJa_La j^JjLi jJjLnj La jl .".t- VI 

(_J_i_a (j_a i ^ , I j*UI . ,. i j«-c.j i3j£Lo]l ojukj . clJLuLs U-.1 ^2 ii 

j_u d-^-lj • [«Ij^j-VJ (J-a^jc] «JliljjjJU V. £-a d . >. al ~ ^ i^jjj LgjV. 

JJW U_J>-^! (j-*-- iJ'-^ L)' Jj "' 1 "-' C * J ' -sLilLcVI (jL£ . I ^ 1 .i flj < ir-itl (jLa 

2-cLJI Jl^j ijlj^l S-cLs ^ (j^SLj V. \ Y 2_cLJI Jl^. 4jl» :j-3>L!l 1 h-<r" a 
\ Y: IV 1 n tl Julcj '.5_uLi/j-ILaj 0 , lj Y , V (j^_i * c j • ■■ ojSu ^ *:V • 

• «jj_a£ icLs ^ (j^^j 

. d ii I" V a <*_Lo3 ' (jr^ CjJJl>. 4cjJia ( _ ) ^ajLi^ii. J-jLO '.(jjSLj (jl £cjjLl!I JAaj V. 
d iiU ia j2j La cLuLjj_i£ £ L^»^ cI -*t^ 3 L)' LijLia dJLuLs. (jx. i^-iLa- jjju 
CjLuiSJI jLlo.1 (jjSuj " U ii'a. I (j I -r 1 n_l jjjLlIlj t La <U-Laj 4laj>J J_i£. t La ((<ujs) 
. Ljj^j Lulj mi f IjLlo-I itUlajJI CjI t^T-Ulj 'jahili (jlsLLaj i4_uLjj_LaJI 
La i ri i^ij (_jlc 'j-f-^ J-^' *J^-^ ji)^' lilicJ iSjj_fl_a d j i^iLie-i S-jjLS-a 

4j i n itL p I j a 1 1 C 2Jj_«iji dji^U. a 1 1 1 1 r T L-t jtjjLlJI (jl jjj_i!l LuSLajj .(_gjjcj 

d i K J_cl 1 m") Jl^ tixj_ijj_c. ^tjjljj (ji 4j| j 'II (^ '"' .'"jj ^ 'j flJLo ^ Usil 
j^l*j>. ,j^. (JlijLitjJLi LJ ^ a 1 11" 4_LaLi/ tLu^£ (jjs ^yjj 1 1 (j K »L^j riil i ir^jj 

. »1 m" i 11I (jj-i (j-a iijjLj_Li!l iiljL>.^/l 

Ll£ La L_«jb LljV i J^>JI Ijuk (^Jl 2 .'^ *l A jjjIj^JI (jjivi V! u i j i_i 

i> J_$J (JLj_a dJLk . " Laj j fl 11 (Jj-i. I i_ialj^aj ujL>d 1 tLu<3 I g-aJ se-Ii mJ 
j_iieJ (^Lj-^a .SJjJl^. ijjui-l diilal jLscjl J(j mil ,j^a (jj'vj i »j t d o ^ 1, 1 d Uiiill 




p2jlg3JI Xn ujJLa 



Jo»1l*J 2x.j_<_uJ (j^j-o. Jju) ^j_jejj njjSLiLj < .i Sj^li jftJ i^-fl-uall jljL>JI 

jl i n a jLicjl (JJj-j^j-l! I jLajvL 4_Cj_<jJI j1_lIL>.I j<uJ jujUi. '.4-ifcl_>ul ^^L. 

(j^o 2Jb-£ (J!>L>. cULHil ^^3 3L\li joJajjj dJJj) JlJljj '.2 <i j i'n 3j_3Lj (Ji»L>. 

l .jJa3 3j_c ^1 i " ." ii T) (_^lJI SljiJI jl U mi 't t j*J>l ik-i "11 J-J-yj tj»$_u!ji_$_JI 
.« jljjtJI i 'n uS ts-IJ LhP"' (J^^ Ui-yj Ui^ L*liA>-i 

J J=LI^I 

d o (j ii 't Lailla LaLaj ^jjuojj i_djvLU d o ^ ii_t Sjj i r-i 1 1 tfjuk 

LgJUo! j<Oj jai 2_pjlj£L!l oVL«_o-VI (j! .t; — .V jls £jjLill (j? (j-a ju V 

lj_Lj_a Ijuk JJLiJ ^-*^J • L£^— « <L*JLLaj (_gjJI j<sJL*JI CjLjJjI ja-jii»^ (^r^ lJ — *^ 
i_3j.^o ■ 3 JLil . n II I j" jtAj CjVL»_l».VI ajui ' " ■ j t-. <- i La Ijl 4_i^L>. 1 4 ui rtt Jlll 
Lfe j I j " c I j iLaLu d * a j" a j ; f 4 La J Sjij i a II ,_Li.jG (jVI L&lj-i 

'n a 4j| i n^lj (jia-iil JLaJ^V S|j)l L^-jJ li^p- (j-a (j^Jj i2_3J)Lua_aU L-ul jii a 
(j^>».< (j^ I ' 1 '"^'1 J-^Sj (j' < CjVLaJi^VI J i 'n flj 4j| 4 ii_iii-»Jlj . I ii i n" a 

j»j_Sj La I |j Lu jj_a tiJLukJ i ( _ ;r -L*_a ^Lj L^_Ua_»JJ ( _ ;r l*_a L^J ^Jjlj_ill 

£_! Sj I j gjj .jajjlj£L!l j<sJI c t _ ;r 3 <j-t_i S Ui t, I ^jjJUIj J_aLSwiJI i_ kj^ > ~o 

(j-a JUljI ^1 LiijjJ) jCLaJj i2j^_LajJI t_JUI J-^J-a CjVLa_lj>~VI 

■ 4^J)I m{\ i ft uoj 

(jJjvU,! l_g-3j_»j ^pJI ir-itl 2 j i>iLjjJI I g " j i j (jvc 2 n -vLt 2^*_l_u ojuk 

Cr^- 3 ' OJ- 3 (ly 1 J '^L^JI J» flj I o $ l||n (J^aLn-Li (jl i-j-^eJ (jr^'j 'l (j I j ajj 

j) j^a iIjVLcl^VI 1c ^Lll^LjjJI (^JJ 2 j mUL .2^14^1 .-.I s^.U-.lt jLp^.1 

I ua ^ .UUL^ ^ Lilj^v! j^l 
,(c!jVL«_^vVI w La «jj JjLiJLi exclusive 2jJ)La^1u/I L^jJ (j^a) 2JUIji 
1jj| I j * o > (jfSLa-t^ t4_Ljv^a JjIjlcI ^ ^ ' ' La c 3 Jo^^—tli 25}LiJ ^VLo^VI ^i^aJeJ 

^additivity 2_lj>_4^>JI lUj-^ Ij^a ^ a i ,i_t) LJ^Lp jru.^1 « j", ml oIjjL» (jL£ 

. jo-l_ji! Ljl i .i a t;r lSLII I g« <!■*. JjloLv ojSLjj 



&Lij in)lg ^h'i n II 



JSLI (jl id_Jj_fl>^>JI S^UI ,j-0 ULj "a ^Jjljjjl tfjufc I— ll i n^V tl^Mrijj-g. 

SjjjJJI djjje_ij| dJLv ^^3 LaLaj Vjii ta (_p3j_ii!l Ijuk JJuJ . Lij-«-a VLaljvl L^JLo 

jl i^J^Lail <j^o (jjjjj.uJI £>ieJ joJ I.4JJ ij-a^l d_2-uL>. ^^^3 . I flriii-ij (3^"" Ur^' 

t_iLoij>J cL»jj_^3 d-uJahj d ij ir^i i^.jri^ij-C (_paj_i3l .(J^Laj CjJLxj V iljufc j<u 
^jiuu , 3" j i" J-jlj La i a m "1 SI d i j 1^1 ^^jfcj 1 1 — o ji>^ (JL O - a >l 

JU_Sj CjVL«_ls~VI d j 1 n T T L> dj_«_a_>JI Jaj-Ju (jl jujijx. >_Uj -ijj c .b» -w V 

<^l diAJI LjjL^i! 

d_c j_ciU (_^aj I >i II 1 ■■! [jj-ol^c] «JliljjJ-o J o" u<J d J ' «3 LjJ dJ.}l_«_4J 

djj^UI LJiij^Li .U j"jJ,I jjjLiJI iiiili JLi-o .additivity a_Lj>_4^>JI Jaj-i 

(j-a dJ_aL£ S j j 1 r-i s d j 1 >ij-aj LaLaj Sjjiitx cLlILojjvIj i d ii nila SJjLc ^1 

. d_ul j i>iLjjJl j k itl djjjvj 

<_a^ <consistent history jmitl jjjl^l jj-^j i^j^l Sj^LoJ, 

(jj£j (jJ-ll (Ji-lj-HJI j_flsl^li I uuj icL<iflijlI SjIjI juisl Ll^jLjla VllLa £J-Iaj 

(Ji-ljJ (j^LuLo (j_a (j_p>3 £>*i tjjJLlIlS jjSLj 1 11 .d-LJt^jv jjX. L^;^ i_jVL»Io~yi 
jja d_»I/l_<iJI (jl (Jj-Jcj (3jj-13 (j£. j»LLajjVI 1 ir^ij ^jt-i" m') td_£/l uu joJajj-JJ 
d 1 j < (j-o i^>Lj_a id ii U i a (j^SLjj (jl (jSLaj) 3j ji in jjIsLLa (^1 i", o 1 n 3 
^tjjljj LjjjJ OjSLj d_2jjJaJI tfj-^J . ((^Ij— Cjjj_3 i. 1 1 t "1 1 .i a (^ Sjj_iJLo 
d_JUivl (j-tj-tj (jjs Lutlcj >(_^-<j' id_»il_<iJI jjIsLLo JJjlj SjuJl^. d aljje ^ 

additive d,,,^^ tiiVLcJL^yi (j! diL^^Li 

ji^jvj ( jx. ^9-1^3 idjjJajil La_Ja d-ij 1 n->J,l 1 1 ^ o i rr uiS^JJ . LoLaj djj j ii aj 

.(Ji-ljCi <_jjuk 

( Jj_3 (jjjjjjJI jl 1 n a JljJu>o LlJjL». lil d j 1 1» I j d^cljj j-ii^l »1 j i'i^M 



j_^-ji,l dJIjJI (jjSji LijLlc: (^lll d U — Hl j|_Lli.l (jS-4J .d_Jlil miILj d_al_Lijj! 
^Iji (_y3 jjl3j_«JLa *ju>. (J£ <(jj|ju>. (jja djj£La jJljjJj_<Ii dJjL»_a £_ya d ii" i"il,l 

jLu photographic emulsion ^l^caj^JI s ,1^1, „1,1 (*) 




(OuulgSJI <i.n ujJLa 



jJj^Jo dJLLuJI ^jjljill *IjjL (jVI i_2aj-u .(Ji-IjiHJI (JjjLlSJ, 4 fl 1" V a 

Ijuk Jl^ ^j^i-Vl jf ^Ijjull tdJj (_u3 l-ia-^j— a (jjjj_aJI <jL£ lij La JuJu^o 
Jajj-Uij C^a^LJI -»J1 ^LaJLik^l i ,0 ii j id Uiiill ojuk . JJl^>J,I (j-aj-II 

Jl»-jj ^ d_jt_«j>. jjj (j-a . I^iijii-to J j t" i uJ dj^? id_i_aAj d_jua->JI cijjL^C, 
i f II i n JlJs (jjjj_iUI (j I (j-L (_>^-i-ll (jL-fl j«J (j-»J "^-^Ji <— l^L. «-JUS-I 

(j-a ja-C.j-11 (_5-Lc i(_yjuLja ^L dJLa^>. ^Utj j-^i-T (^Lc- uLI ^1 <ia fl a L-i-«_a Ijl i n a 
Luk La I 'm ui (jL) 3j_ikL>J,lj ^L*-i>.VI ^1 J-CJu I jukj 'J j'v ii"tl LuLLc 

.(_^aSLj jl (^JoLi. 

£cjjIj_jJI (_)ia*J (jLi l—^-i^/ 1 4 ta > N 1 .1 i ">j_jJlj>.j d_«_j|j £Lj*_i_li ojuk (jl 

(jl I iii ei"\ La Ijl (Jja^/I • Lg-I (jr"»- 0 V j-i-^l jfit jJIj (-;r l«-a LgJ (ja£u 

<j^-!j • ( _ T l«-a L>! i^r*-" 1 La^fl VLaivl LgJ JJiJtj (jl ^jt-Ti i n't (_^<JI ^Jjl_ji!l 

.(j^l tflju i_3j_<_u La Ijuk S ( _ ;r i«-a 



^_La_i L$_il (^y-ik (±^j ^jj c L^>.j-L (jy^il 2 jj ... A" 1 1 d j n II j-_j-a_i d a i u ^a_ikl 
L^jl .(Jj-3 (j-a ^jjsjl (jl CjJjLv L»£ i L$J L^sLv. Lj flla-La Lj^jj j<u-it jSLIl «iLjj_i3 
i^^^ii (^l d ir-itLa. Sjjj_i^5 djjiij (j^a (JLSljVL LJ a i n~ (.^uJI d a uJI ljuju>u 
La «-f^y-ui 1 1 jLjk (J^ 3jA5 <uiLai£ Jl-st ~i i .iL d_t£. CjJljx_lII ^jt-Ti mj La 

i}L«-3 La^j . d j < j j U j d_2_^3J ojj-l^i 4-lLc Jjiu i m')J d Iii (j I ^jU" i nj 

Ll i<l iitl 3^-^ Cy '*' Jl ^ 'LjjLu3J ^La- l SLa I ii U i a (_JV J "i i nVlj Jii <" II i _i I U"n 
.«(jjl i... Ijl» <((j!» <((J» '.(Jjii (jl ^it-Ti i n't (±i-L-«- 

(jJL>tj j^jjljjj dijLc J a uU d_LHj|j^ d-ajtSi a i 'n i^jj i. 1 1 ,iLUI Ll t>> flJI 

jrt^Liu (jSLaj li^itj .(consistent family aSm'ia SJjLc) d_uL^>JI li^ijji: lLjj^i 

i LaLu d^ejjslj «jl» i« j» i« V» d_tajajj, I oLlLjlII (jjSu jujj^. • jjjl jlU diVLai».! 
(jl djLCaL jl» .»2 fc>-> UI (iJJj j ; r tiJLuk Lj >J-^ (jjj— <£t"^l Ui^J ^ B ' 1 ' *J fl ^ 
tiilj Juajj (JcLaJ.1 jIJls- (^3 3LS J>Li. jLj ' St» 1( (iiJ|j jf (Jj^LJI Ijuk lilLiU 
j i_3j_tj (.jjL^i j ta ' t j_p.^/| Jaj_<iiJ| .«SjLaLJI (J5li- 

(Jii-aj (_jjJI «(jjl Ijl» j<u-ul— >JI Joj mi II J-ikj i(j S U i U Ajj-^ (Jj J fl a i_ ajj »j 

. ^1 j t" mi a (JVjlL-oVI (jj^u djjj (j^aj jjJaJLail dj^ljJI j^*j>.j j^ujj,! 



(jjSj ^Jjl jJlil d S . n "i 1, 1 1 mI^I r (Ji-I J '. L#J «LajLjij jl (j^aj ^jjll dJLjjJaJI ^yfc L* 
jjju£. . |jjjLj>tj d_ut_»j>- (jj^i '^-J-uaLpl jJ^I ^-6^3 tj^ £| -^t!-" <-^>^Liia-VI 
. Jajjj-Jull JLiis-VI (jn a d j*vj i n^l£L!l diVLCLa-VI SjjJaj (j^a j j O i aj (jl ^jWi . uj 
CjJls. Jc3 a J-i-T IjJlj». (jl b CjJl». CjjJlj». JLii»-! ii_<!Jjjti!l i. aa> 1 1 jufcj 

(jj£j jl (Jl_4lL>.| jji La '.J^LuJ LaJuC (jtj^>- (jjJ Jili- (^ JJ-IJ (jt-£ La Ijuk .(Jjt-ilL 
Ijuk JLa S»liin -v Lpf - £j taJL - Ljs j " fl a ic| j S ui L^LLaf ^yJI 2_ajl_a]| aLLill 

,_LoL». <uL Lj-UsLjj <p (b/a) Sjj uaJI j^k. t_u£j ^jJI dajj_uJJ JLa^-VI 

(»1 i. iO-j *IjJLij S-ajlJill «LjiII (jj£j) L-a bj a lijjjc*. (Jl_alb*1 Lu& '.(j-JLai»-! 'l a nrf 
. (L&j t mi (jaJ (j£. j Lajjl i 3j ' aj »1 i m 4_ajLall Si " a II ) a JLaJLa-l Laj_i_u_2_a 

LjLiia p (b/a) Jajj^iit JLai^VI (jl^ I jl b b i uj a (jl ^il jSLIl <l«J (jlalaj (JjSiin 

JlcLuJ diVLaJLs-VI JL>ol :jlj_usL Jjal lJ7 j£-l t u . n n't jlj^J-J 2_3jL>JU £a . Jlj>-I jil 

. LSU-a (jVjijiVI j Jitill u3^J o-°j iJVjlL-oVI j JJL«i!l 

li^LJv iSj_<I/Li_a dj riUia 2_aj^ (j^l b J a iyU-j i>> rit a U i 1 1 j-3l£Llll (jl 

(_jjLc j_uL Jliu I j jjk L* . a I" i n") b Liajfj b I" . n* a jj Jj2JI JjL«j cLI 
Ljij-uj ^Lj ^jjJij (^Jl 5jl_<S,yi_i ,_L^ju (j^l Lu! _oJ t7 l> - w SU;tl J_alSLiU 

i_3aj_u i(_gj_jl.J (ijjJa i it-iri" i.ia i M i^jLjj^S ( r) miL$ J-^aj I il . LijvV Lj-aJ_flj 
(J a mm 4 j j j al ■1;^«) (J JI *- tu lJujiISLII (jl (j^. j « U ^ j i '-^ 2 II (jl tlfA-J-i 
lJlI cLt^j-a «La—i^ (jx. ^ i m?jj>. I cLj_LiaiI Lj S la * a 4^l£La (ja^3 (JaJiS i ^."■ICtl 

3j i^i^ ^(j^jj-iJI jjjj i fTj<^3jj ^1 ^f) photon's spin * (j^j^^JI 

.(jiiLoj^Ail mJj^j>J.I jaJUJI (^1 j j mm 

j j LaJ (jl Jaj mi i i£Lj_a£L>>j 4jjLl1j>.I < ~ ■ m jl ^ ' ^ j S La * t , I tljl « i'k-iIjJII aJJt 

il^jfj—iZj S >i I m^I i«3jL_jj>.)) tljVLiivl L^J (jlJI) 2 ^ i,i~(U jtJjl_a^JI (^ lUi'^ 

L^C.L^3J 'L>"J.' 1 ".1>^J J " ' "J' (Jl^ (jr^' ' 3 *° * ^ < ~ '^^Wi^ 1 o! • ('"'J^^J ^ 

^cisJI l^^Li-^ Jl>-!^ t( 3^L>-Vl L> ^i_uLLa JL>J JLcj i4_il£. ^LUI ^_3jl_»j La 4_t2L_UI CjU_l^I^XI (*) 

^ ^ tjj-M 1 — ^ jll (o-^Li 1 conventionalism 3j jj-jJ.1 5 < .^1 ^J.1 ij>t>j j . Sj j^J.1 j 

Lajl f " a Ij_a! gla 'l lj 4_j_t^LjjJI I Lg^JI ijju^s 4_Jj^l (jjl 5 >Jlj CjL_^jJl_JI aL^jl 3 k " II 

^ (jjbVl »L>JiVI I jij-y .,3>U=VI i .i 4J .-i ,,ijl joii ^jij .(L>->l t-> i^»l) I < i^-»jj 5JJ iuk. 
^^ijl a ; , „ r» ^ a . u.^vu a_ubVi a_ajf t^^ i ■ c ^\ >il «L>J>U JjLHI j»ji«Jl a ^ ■■■!'« 

"U^J-^"^ £jLc£.Jljjjj ^rhH ^ ' =3 ' lj t< ^J^> J '^ L^J-"^ ^11 ^ i n Ij-aJI ^JutJI i-Sj t nlj^ J i^->LjjJI 

jlS .^jJlII ^Jl «L>JiVI T i(»LlJI a. n ,„\'i ^ JjL2JLI jJ>^\ «UoVI (_il La5l 0 >.<i (j! (jJI ajL^VL I ju» 

t . g , , i T 4_Lua_flJI J^LjlIII L j°i ^1 < i ^-i l^J.1 aU>oVLj 4_uj^>JI ^1^X1 ^iaJU ^JL>.Lj 

t( jjj_ t i LjL J| ^jj_ill ^ ^LlJI 4 n i nl'a ttJ J^>JI j^p-U-J :^c1aJI <^ n ■ aiji ^ <_ul^VLj eJijj_»IJI ^2 jiajl . j^i. 5 ^ 

. [jU^->iJ.i] tyo - r-o ^ . y • • • n^jjiii caj^jj.! ai,„i,„ 




p2jlg3JI Xn ujJLa 



d j (i «11 (j^l cJjjl 1 jSLikj . LaLaj d ii ii t" a jjj_t£. (j^Sj idJu^Sj J^j dili J_*J 

tjjU il,l LjLjaa (J^oLjLlII ^^a (jLaj_u (j^aj i_a^i~j_u < * . ^ >. 1 j (_^-!l 3 j i "j'ij-ll 

.jl ualo-L) i ii i-dj" mi U (jjij>Jl . j K i uji jLc Jl3 Lkj 

lijj "l mi U ,jjiJ>J1 3 Jl 1" i i "l V [_yi J i ii ->JU (j ta i 1, 1 3.}a-C (jl dj I ft i njj l_4JJ 

ij-aVl jJalj ^ .2 iij^jJ! Jj ir^l ri"tlj U^Lj-a Jlj-J^ fujljSJI joJLc (jV tl 

d A h A. 1 1 jjjl^lll uIi^LjLc (j-o Jb jLkJLj d_t_L«^a "LlIiI ^ tLa jJaJLa i a i oj (j^La-i 
d_cj_»_u J^l t i (jl ijJLiil Jj j t ii (_ T lc 4_u3jij_m -r "II 

(j^*Cj t n LjjLlIjvI ( b7 1£> i ^ o J C . d_c_L*-a d l^-^l d ♦ ii->^a (j^o VJlJ (jj)jj^_uJ1 

(jl 1" ge a (jl ala * rt i(£e__jj1^ax!1 (j a jl) Lil ciaJLJI (j-a (jl Al" ^ (jUsLLaj LujJ 

. (j i n~iaj J-^l J^*"^ JjU i a I o (j-vljjl (jSLaj V 
L$jl3j I JUfc ,j^a J^lj (Jj i3j_^«i,l d nyi-*l\ tfjl^J ^>Lfc3 dj|j_J fjJ^C- J_OJ (jl£ 

(jic-j .j<uj|jSL!l KjjlSLus Sjla^I icomplementarity ^LnJI : (_£ ^"< i n a 

(jO-j J2>?^ (j^"i Ij t iij j>l Jl-St" t iiLl d j i n "'C U d_3j_«JU j j i"i_) (jLi i jJaljJI (_p=J I 

i cuLa i(jjjjj_uJ (jj*Cjlj 1 1. Sj^Li <r ■ m i n lil (JLlLa .^"r M" V a 



La-Lu idjvj^a d_iLu3aj (jjjJa_uJI (jx. CjjLidj (jl ijioj djjiiij I ii jU i jj J_t£. I ijlr 
jjJajj .pj i .i y £ oj i ii li'i (j I Lij-JJc-J jIJlX. d U i .ii _aJ d_c£. i fi mi'v tl (j I J^>j 

i4_l>.jI_>JI Sj (j -v-VI I ijlr I ^ i V oj-fli (JjlTLcJlII 2jJJl»j (jl j<uljljSL!l ^jUia 
CilU (_^>- ijsujIjSLII joJLc (^ d i o i <i" aj cLLjloI j-a^/l 4jLuLa- (^ I ^ i*C 1 
Sj_<iLj^a djtjlj i_yJt Lajlj iIjjJl>. IJlj^s <r ■ i uji iiiili Sj^^-C <(_y-&J • dJi^^La 

.(_Jjji-VI (jrjjl_oi!l (jj>k> (j£. L^ili I (j Lu «"i j<u ijU iolt 
L^lS CjJL»jj d ri I" V a 4-Lflja-La CjIjUal Ji^jv^jj Jj-aJI ( _ ;r 3 tiJLi-A <j-"J-I 

<JljL*jjJLi I «~f J l—a dJJi dJlLal (JjujJLi Lylj J^J 4 i " i 1 i n->JI (j^. 

'"■j la- (_yl!l joJI_a^. SjJJijJj JfLa IjjJlj>u CjjL^j .SjJJijLlIIj 2jjL>.VI 

Li^Lia d S j S > jj-A Lui JjJijJI . Ll <V»^1I (jLta-i p j j a a JL>.jJ ^ic d ala LU I 



&Lij in)lg ^h'i n II 



. £LlL>.I_J «JjLsjLLa j I CLs\ i'n «.Lu ^1 ojj i aj (jSL«j Cr^ 'l-SAW ' '-f'- 5 '-^ 

<<_! 4j*_LliII b i I (jL£ lil d U r c-usu (_gj.II La i(JLil,l J_i j . u 

(jJ juj^j^. S(_J — V I" i n_) I J^->u 'J-^-T (3 Uia ^^3 1— «-Lu i(j-U<_a (jla-La (Ji-lj 
iJa_>JI £j i n ->J . d ; » 1 'i — LaLaj ,j U i 1, 1 (j£. ^ I V "i 11 VI Li-ijJ (jjSu 

*Ljj_ji cjJljcj (jl Ijul (jSL«j V (^jL^UI cjjL»JI \jjt JiLa (jl ^ji>> jj (jSL«j 
(jl (jSLaj V : (-;r i«-o (j-C-u.iaJill (jjSu J^t-i ia (J£ (^ t_i I" i n_i I (jlj ijoojl jSLIl 
ojuk . j<ujI j^LIl ISLuISLj^o ( _ T 1>.I j ,_jii3LIj j I 2JsjLLa (_g I i^JLuk (jjSu 
J£ 2_LaL£ oLijUil (jl 2Jj>^ 2jJLiJ Jl^Ijij (jL^ jUaj ^1 2 i , T T Lj 2JL*,l>a 



(jlj j<ujI_4^L!I joJLc i <i_iJ Li! ^ a i m~j .^Jal^JL jjjl dJs^vLc 

ojbfc . Li^^U, 4jx-ua\j f_yJt LaJlLa LJ cL*jJalj <J1) La- 1 U i r-> <n ''^^ (J'-*"' ' " 'J ^IrtVn 
d_l of 2jj^»u i h i aj LaJ_Lc ^Lj-uS Lj-a Jiir "i i nj (__A!I d_il!l LujJij d j u<J dJLUI 
£ Lu . d_uj^a ul! Ijj i ^"l 4-uj^aj 1 1 JL». d Uj i njt I Sj^iJ I (_y^>-J <j-a <2j Lrlt-w^<n 

(jjl K fll"ll£Ltl (jj-Uj Sl_4J Ci I Ir-lj JlSJ» '.(Jj-ij (jl (jjljj J riil (jSL«J i^yi^. 

SjLaLJI (J!>Li. j^a (jjl ij»j_ulj3_Jl cLLSu (jjjuj_iiJI («JaJjl (jil tjl U uul CjJus. 
2 1 iK-itl (Jlilj (JjLlajJ,! Jj<" < ..I Iji^Jj icCLc.j_<j (j^cl (jl ^jU'ii ..I (jil i2_uLJI 

.«4-ijjciLI d j I j i ^ ii" cLjjiIjJ (_L%-I (j-a 
(j riU i a j»jjJ Cr^- (j'. 1 a icL-Jj^/l d "i < j j U (j^a j«uC.jJI (^i^. 'J J 1 " ^ "'H I j-* 
_S-*J i«(jjl» d «K Lg-j-S (j La u Sj_a (J^ <tLaL^ 5jj i aj (j^l d jlr joSL>JI (jSLaj 
i LjJiaj cL^>.j (j^a yjjij^. 4jI L«^ i^Lj-LoIl p ^ (_£jj)j-tl3j J^ i 'a * 
-(jr^l J ''^LjJI j! tiJ>m (^Jl 2 j i.hIL IJljv (Jj-SJJ LaLaJ j»jLi-a djf (>t3. ^ 

(^yJI (j^_Ljj Sl^oj >r. 1 Jl_lj>.^J1 (_paj-_iI1 ^Jlu (jy^-11 (Jiiljl i »11 (j-a 3jl i_c 

(j^a "»-"tl ^ < : d j t .iLi-ul j^^L^a (ji-il (J-t-aJ^a * )l . n ■fcu d^a^cj^a (<il a .".ICtl 

^LaljlL^VI Juj3 ^1 2Ja_5j_<iJ,l ^VL«JL^VI 




p_jlg_JI Xn —J— 



<_II (^_f J-3 JaLSLII u nUUI 3___iVI Jlj-^LJ dlj a_ (j' LLttf jli ^ jJI 
J_a (jl i ni'n'y i4j— uI—ILjj .^Ljj-L—tl ,j_i_L>. ,j^a l_L>. djjj— i jo—iljSLtl joJLjlI 

I juu _$jJ! j t cLojJa _$jJI jji,ni"tl -_o JI_>JI _>__ («J I j_a> 

'.d-il 1 11 -w _j—*_a (j-^Jj ijoJLkJI (_La-j _-— c — Jl— .1— —J td j iiU i a d < j j U (_g_ 
(__— >l_ai> (jU ia (__tl (__a— — i Ljl i>> 3 (j o 1 <i "n (jl d^Ljj_i— I d_aj k i t 1 ti i^-ij 
Cj La K I" < n Li L— bj-jj-*- d_a aia * l l_i ^ ^ «" rt d_s— j>. (J£j . (jin" aj J—j_>. j 

J— aL— a |j.j_,l Ijuk (_)-— a (jl ^1 1 _jj i j h J . Jlj^L— llj __uVI d__La-4 du^_ _ _La 
j_a I l_— >.}U. I Ji _y>-JJ ' 1 la --^V-a _£ I _ _a_»-J Cr -2 ^ L -*-'- 1 y * ^jj - ^ ' 3 ' Lr^ 

(jl— ^ La (j r _-lc i_>jj,lj d— —o (_g j j, j f (jSLj joJ (jl 1 1 al_a_ __3_l ——i 

. d_L^.— > 3 ^^u— J 1 1 1 flj * a 
(_$j_^>.VLi j! i L___a j^-ij (jl -J}LU JlJJ-»JI f J jU I j__ J 1 a aj 

0_L_s I— jJI d j 1 <i > TLj 'd-J—i j-jSLaltJI J a 1 11 U j_> La I Ju-v- i— Sj_*j djV 1 l_La J 1 'a I 
j U i 1, 1 (jl_i j&1_— 1 (jl (jjj (j^a duu_j— _>jj3 <— iLa-lt-i — — aj (jl l_Ll ju.— i 3ji— L— II 

(3 t-i ' U (jl Vjl '. La_s L«-_sj_i ju <-_l3eJ (j-Gj-jLa j<ukl (jl . l-tif=eJ (j-a d—._u VI j_> La 
(jl <j-^-4J V Ijuk »1 j i'i^/l (_3^i ia (jl —jj—j td «_i_jia.ll (j-ulj—3 (j^a 0jJl__—_ a dj 
. 5—3—1 ir-i oli (_Jjj|j__— II Ji^vjJI (j—. idjluj— II ^--tj i(— jVL «_o-l (j£. J ' — <i m 

(j^l j_i— — j (-aj-j __JjVl i^-Ldl (j-a d—L-C i j U ijjj— >JI (j^L-uVl lj__ _-Lj 

. joJLti I (__i_/J_>JI jj 1 r~Ti t Ij —Jj" mi U ,j__>JI ,j^a ^— > J— 




- 



(jjjJo 1 jc lil c-ulo£! il L«£ ij<JL»1I sLbojJI 2j|pl i_al uij&\ 

0jX\ tfjui IJljJ i_3j_<ji .^yJjJJ jj-uJl^JIj liJj " uill (jjoJI 
Cil j SjL^jll (^fl jyk yjJI '3 iLulall 2j i ul i uVI (j-ul ^ 

<_iij_(_u LljJjlJLa ^La ' I *tj J ^j" ' w JjL-uJ^I 
^lc Ij^l m i n| «Llu^o (j^Sj i_3jj-oJ iLaLjj tUlolmi ul (jjSj 
0 St-> m LljJ,! (jl I o j , ,iV ij<s"j| jSJI LCuLSo-ia ^gjl i g 
i_3j_u (JjLoJI Jii-i nll SjL^j ''-f^ i/^'W 
ajLcl j i r^i" flj (jj i 3j m La (jl . 1 <i ml IjjJ 

ji£l La t_aLSi"£l SjLcI Jj idJpAJ.1 (j-u^JI i_aLSi"£l 

^jjt^JL) «Liill jjS-CJ (_^la «Ojo L)J-^=eJ taji ~i i .J j Lj jL^ui 

jf JjLieJ JljjV (^jJI iJJJaJI Li£}La SJl.c.1 i k a ,j£. 
.^jJLjlII mJjJ (j I j mjll (j^e-> lil (j i i ujU i 'n K jfi^iij 
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^jukJI (j! J j -V "> ... » 

oJJh (jfj i') j i j i U ^_i1^_iij 

d j ^ U ; 1 1 I j' wi L^J ^ulj 5JI 
> i "i t i I j-* jjLj i3_i^>LiJI 




(OuulgSJI <i.n ujJLa 



Jj jJJ iCj\ aj i m-»J1 jo_!Ltj 2jj|JLa I Ju>- I j j i £ t_gj mi j 11 joJLkJI Ijuk 3^-^ 

d j a^/l d ii j ii j i ir-i 11 «LufcLu-a J_l tj i ir-ill 4_«JLl «Jlllj jJl Li! 

j>l iii-vVl jl < "i r VI ^ jLj>.lj (jf 1 'u lr ^ i j m I Jl^J . L^-jj|_> ^jU" i n') V 1 IjT 

tp-ujSL^j^Ul] 2-LiLjjJl ^L^vVl ^] iLl^lj^v JjULa ^ ^ ^1 S_ujJ.l 

s-^jjui iCj! o j i n -»J1 (j-o 3 j j j 5 j!JlX.I (j-o cLoJj^a cLjjLjj_^3 Cj Laj k i a 
<_j|jj :^sJL*JI I ju& ^1 4_<jiJls. jjj-f! 4-<-uJ, jl dJbjj (jLjiiyi ^jU" i n_) 

ijL^ali.Li t L&£.ljj Loj (jno .".H ^1 Sjjiji,! (JjiaJI (J^j «JiiVTj jL*^>.lj jL*-<ilj 

. 0 'M-" Li <Lj 

^jji^JI ^1 3 j i iJJL t^-Ij^lj ' lj^>- j-^jLJ,I tjflj i n -v n a (j I Vjl Jaj>-5lj Lir.,3 

(jr. 4_JI A i i n ilL 4_uLjj_ijiII 2 ajJalXI jl • Lj^il^o ^1 <h i n ilb lLLij^oj 

Sjjj^l (jjo 2_l-3 3jl_«JI ^Jl i2_3jj_*_/j 2Jj1_ljJ,I Lgjl j_jb Cjl <i j i h -w ijji 

(j La i^Liu 2x.jLa SjjjlJa < LjjLc 1 <i < » >. jj la ' 1 ,1 I jui (j^a Uj.iLc.1 I jl .diLijjJjSLIVI j 
Ijl^J iSjjjLail 2jj£J,l dil <i j i n ->JI mJj^-u jl 1 1 n -»JI ^Jsi Il>.G jJ ^Iulj£LII ^jl_j_a 

^1 Ijuk (J'j-JiJ i3ljLoJ,l j 1 - 1 ^ C"^ d aiuoe a j>l i n-*. I jja L> i'%. (J_^L»j i_3j_u L^jLs 
i_aVT i L^jIjjG Jthf*^ Oj- 5 (j-^ ' •- )L: = e ^ SjjyLaJI (jj^j (^jJI CjIj jJI (jl LijLia d SjS">- 

^1 jiJaT SJLtj jf jpj._<JLj^> jjjjjjLa :2 ab >JU ^>1 . n -vVl i_aVT jj^i (^lll JLCiiVl 

L^£.jj (Jij diljjJI J i ^ flj j I Liajl *jj,l t-»" ' "J •J<j'^' a 

CjUjjjj_jJI i^-tJJjJ ajLcl jJ . jill (jj9 l£>-s-I 4_^£j J^J-" (j^ 3 (j-II ud" 'Jj 

2JjLJiXI L^jI j-utj 2 t j i U 1 JjJlju jjj ^JjjJI ^^v^l Jj- 5 ^ cjLjjjJjSLlVIj 

(JjIJljJI ajui .i_uijj| (jjo (jj/L^ «Jjj (JSLiIj «LuiLo jjjj (jl 1 i<ijl 1 ^ X <ij 

2_o-jJ,l Jl jjJI L&jiiejj (jf (j^-<u (^lll JLCiiVl joJLc i,jSUJll joJLc yjl (j-aTuJ 

CjI <ij i oj-JI (jjo d-uJLa 2_ajJajJ, 

(_L^j ijajjlj£UI l£LuL£^ T i_a t _y£ L^-ajj._«j I < h j I (j-^-«j ^>l i n ~^VI iL»_j1s 

( _ ;r lJI 2._j^.jJ,| JIjjlJI (j-a sLLljl^ 2.^.j_ 4J a_a jJiLij j^oVI 3.JLlJL>. i n -v. 

LikjjLja_jj I ij m t j (jl (J-4J Vj (J^j V i^jJI (_gj. mi j 1 1 i_ij_i^L>JI ^.j U " i ii j 

(i"m'^Ij-j>JI {j^ij£J\ CjIj j i . cup SjLcLj m-"UI ^1 r Jj 'l £ys LJLjs. tjj.t * "II »1 o lr jjSl^j (*) 

CjLLulalJI Cjl j 3jL£.I^JI jjJJ-J^^J' 3^La ^i^. Jj i r-i -»J I j 3^-*-*^' U5^^-" J J'^*"^ 0"^ lj ^ 'i" L»^ 

^jJLc ^ ftLjj j .ill cj! ;LL-flJ i 'i o i LiLi ^IJ_2 j_<^.f . ^ -^-'j -^jUl Li->.^J^i£i cjVLjc_a SjlcI^JI 

. [jUs.^1] Y - - A ■SjjiLIII cjLijJI jlj , 



iSj,j,ui,gll ujuoJI i-SIiimSI S^lcl 



JI^J^ (J-*) J* J ua^l 4_Ua^L»JI -CLlj^Ln. j.jJI-Zj ^.jU" i u-j JL3 4_j| 

Jljj V iiiilj .(SS-c-jLa j_^JLjij tlrpji (jic ^j-j-jo ^Jl SjjjLHI 

£x^j_a (Jl^-J *2 • (" ' " 'y I ^jij-uM^JI < ^ i <ojJ I ^a-j-S (2>c I Jl_i_»J i-d^LU 

*l j^-J JaLc <oJ>UI ^Jl 4_!_^uiJL! ,-LcL^uJI L; rtf j JjjLLJI 

(j I V \ i Ljj-jIi j-J-ij jai 4jj Ljj._i_iiJ I CjLi_a£JLI 4_Lijlj£LII -t <j jUllj . Lj_l^Ljj 

(j-a Lij._|_L<u jaJ i i & \ i n^L$ Li^-cjlj (j I (j-£-a-> (jt-^' i Cj L_ » «a- S LJ I ajui o**"^ 

d j i nLm^M CjLj£jJ,I idiljjuM ' fl-uaj i _ ;r jil CjLla^JI (j-a w ' *** seJ V JJLC (j-u 

2JLLUI ^JjVl cuLlaSUI tS-uLjj—LiJI -GUs jJI -jugj .aLuu-wSUj 3->L«JL! 
Sjj 3 7-" LgjJ ^jj-^SU J i Sjj iCollective i m i < xi 2_ljL3._j_3 

<_uJI 2 C J I (JjjLLjJI £-L^lij_a (jj^wJ * L^— ' "Jj^-j— a i 

t4.g.j. mil 2ia--^^J..aJLI Cj^IjLSJI (j-£-<J-> lillj jIj-C- (.^--C- .- 

(Jjjis (JjjJa LLaLal (Jlj.J ^ . j-Js jj, I CjLuI -A-a-l £-a -U-I-lLp i.'imjl I (j i*v J 
JLi£. (^-A fLjji^lJ 5, j m <JI Cj^llLa-iJI ja-i^ SjLcl (Jj-3 -btUii'i (j I LLtic 

I o ^ "-jjj I « i < ; ^ jL Jit jj lillj Jji— Aj (_^J d>-^J 'o-^-M-il JL * £ ' j' (1Pj-tH 

^jlil . 4 j 7*3— a 

^jU", , ,, i L«_a IjLii) ^ i ii -»J I ' ajLOkl 4_Lt_i-a--<-rJ I d tx \1 n U Cji4_lL2JI 

JU>J,I Ijuk ^ iJu^_JI (j? ( _ ;r k: i^L^JI t^SjJI ^ -I U aj (j? j 'i j II 
4jL^aHa cLuJUl^ JjJUjJI ^ j i aj itiJ^JLI j^l -I j i n i I L) (jjl .(-Lcj_<jiJ jjlajj 

aj|jj| (jr^jj .(oijjLaU a_pj|jSLii a^i^iiL 2bi (^j^ oj^ui) ^^-«.a ^n,,,^ 

^lisLa^a La I 'j j mi (jlj a j-LaS i L^J CjIj jJI (jl 4_l^>-jJ,I 




(OuulgSJI <i,n ujJLa 



4_iJLi-ljJI I <3"m m j I m r V I ljr 2 ljjL>.Lj (jl (j-a VjU i 3jj mi ^\ i .i ~^-VI CjI «i i n 
j| *La£^>- (a-^-jl» :tiJ^m -5_>J . i nlj^a- i_jj_^c ^1 Ijuk 
3Jljutl (j_a S j " i n I ^ |j l"i a J-*— 3| (jl i_i r I j Ll j . Ijuk (jj-L» — ij 
La J£ J^-ikfj tt> >£>a CuLuIjUvl ( _ ;r k: LkjLa^l VI JjjLLjJ 3_lj>.jII 

,«<jJL!j Ijlc 

J^Li. j j t .Ml uJ^LU 4£j>UI 0 n mj jucl mj 3 ojuk jlc 

J£ (j' .^-J-^^JI ^JLaJI ^1 fOjIjSJI jaJLc ,j_a ^UJI JL_2iVI 

(Jlj-5 LijJut (j^e-j 3 J »-Lj tjjaljjj <jOjj|j.JI (j-GLk <ji_! (_Lua ij «(^r-^u 

4_aj*\->- a LCj—aLb iCjl^jj_a ,j_C. SjLj-C 4 JjLjJ J a O I J i i4_lj>.j-o 
^-Cj mi 1 1 <^ ^-t^ajj a 1 1 a LLijJ iM£jj>>1 4_lj>.L ^j-a^ t^Ju^ij^—tlu clsVjL*_a-i 
jj-a (JL2jjVI ^ i i n" j ' .4_uJj_ijJI ISLpsLujJI j i^jrtJjLc ,jjjjlc. (j*c SjLiC 
OJ- 5 (j-* O^J 6^-^ ^U?J Lr^l UJ^J-" U? ^ >■! 

(j? t_u i oJI jjk Ijuk .uUju p 1 1 .i 'i (j? s r ^*j i3JLiiJI 2_i_J3LjjJI (JjLl^jJI 

ljUJU>- Lcj_a I Jjjis JUS ( _ ;r J^5Lt,l (jj_2JI d) I jin i n 3jL$j jLLa (j-ui—Ja L_jJ I 

microlocal Jj^jJI ^< i'^jJLI JjLb-jJI ^u) JjlstjJI fji>a (j-* 
(pseudodifferential calculus (_kjlj.il J__L__JI uL«_> j? analysis 

JjJ-Ll! 4_j_;._4^i JIjj ^jjj La *l j_>.| J-aLc (j? ^ J____l 4_J*I |J>_J 
. (jr' J^J ' v-jl 4_Cj__JIj j__jJLI (^j_Lj_La 3J|jU Lj_____a (jj^i L)' o^>-*J 
4_jjj_L_!l ujuk J— aj .[*lj_>.VI J-aLc] ^Jjll j— a j ^ a m J SJIjJI ujuk Jli-a 
(^1 4_j_lj|j£LJI CjI al^tl (j-a (JjLk jJUC d a >J-^ (j-uj— aLa »1 mi 'i I (j^-aJ 
^jj^jj La (jLcj_u 4_ujLa-LI £^a (J jl fljj . 4-jSLu CjLrlU i^ a 

.2_^L^M£L!I ajiill «jujj 

IjLa j ; • ■ aJI tiJ!M_al! j ■ ■■ flj (j? 4£wi^U.I jj-u^JJ ^-jJa-i -"J (j^'j 

J ■ a * II LUjijj LaJiLa <3 j<j , n^iSUI LSLp La-Li5LI I ^yjs 2_i_Ua_SJL J ioJL 

jJLI CIjLjjI JU^-I (jLCa S-jJLi- J I J " C I JjL-OJ i I J ml m?) jjM inti 

dJl^ I juk (j£J i^ljJLI J j j i n » I j u/V I «ji-ik £^c. ijlijuallJI (jrl-c j^^l^ILcl 
^ a i n~ (_yill (_^j! i^i-»JI (jLj ( _ ;7 Jijj_Li. I LiijV ij_aVI J-Slj Hj mi V 
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>iJ-*J 4-ij- a- ua a (jj^J (j? ^>£-4J tillj ( _ ;r ik 2_JjVl ^jLill L^J 

<J 4£j^JJtl (jjL-Uj i iini^ jjjLLc . «LaLaJ i h I" ^e_a (jVI 4j ^j-j-jeJ Laj 

cujLij 2jjLS_a) sLtil^ £Lj>.jaj 3j_u^ d 7i U i 1 1 (ja.£j o' ^j-^ 1 ^-4^^ i3.' 1 " 

. I o lo" i a LiJL3~ (ji^-i (j' J (liliMj 
Ijuk» : ^>L5Lja i h' fa i L^^l i si -r a j djjijjj,! ( _ ;r i£. Lc£>La <_3j_*j (j I Jl*j 
oj ua^cj <U ^j-lj^ j -w 1 La (jl i>> ^gj C^-f^ J J r l' j j c (3^1-3 

Jl^-L (jf * jJ.1 (j f '2-jii' _jSJ' a ;'^ ;l ' J-^I-Jy S-jSLjU^MSJ' U ua-aJI 

j j j «"t' (j£-«-! (jT-ikJ < *- c -'j-^'j j'- 1 '-^' <tlsj_iLa &j 1 aj V I (j-a ojJL>. 

4_ljj'_oSL!' (j-G il t Lt Cjji^c-l!' (jSLaj jLjjJx.j j 's j i n^L$ dil -» LLa-Lexaj I j *<* 
2_2jj_LJ' ^ ojufc Jjfc .(^JjV' (^Jl Sj-ti-V' 2_*j>.j.j jjj-U (j£. 2 j< j i,,>KJlj 

.«SjjLju^/' L^j j.SLij ( _ ;r ll' 

iLjl_5-j|j 'jj-kaj ,JS| 3.lL*JI ( _ ;r i ^ (j " < t (j I jjjJI» :4-£j^UI (j-uJJJ t-i-J^Ej 
jaJL_*JU futjj 1 <l j ii ^ (jjiL^^/l i _ ;r i lJr tb eJJt ij<sju <JI «-^>-VI ij^-Jj 

Kj^aLbjJ' (j-u (Jj^o-jJ' j<uJ i rn $ lilli J_*j ^fl flj (jl j j i in t' i-d^U,' 

(jl <-_tJcj i'Lfj^ ° 1_L& .(jjj-iiJ d < r>2>LSL!t KjjlSLii'j jJtjjijj-iiiJ cLlIu'jSLI' 

Sjj '^.'J .S^aj^LI' Cis\ a »-^!' 3-^*-^ <— 1 i J i'r^LjjJ' j j i uaJI ijJ^U.' I aJj 
cL2_j_2^>. >_ ' j 1 uJ n U ri a cLj_jJj_5j 4^^>L«J' ojLjk (jl ,j^a ,3 (i t "n (jl d j Ir icLi^sLs- 
cU^L^ 4£JU I ^ ir-iT (jl (jjj ,j^a n U <i'q Sjjj*s 11 ^Li^i^-VLi (jj o" (j a Lij| LikjLia 

iij (_gjJ' (jlSU' JjJaLLa iij (jl CjJ^je_j t d j 5j Sjj i^ij i $ ,j^. 

Cl^jJ' . 2j<j i„>l£Ln ijijajjj' 4^jj>J' (iLu! ^ 2x.j^aJ'j j-l^jJ,' tIjl_u'jL^.I 
jj U"~ jj| SjJiLU' aj| . * ^- tl j^ju < ^P j ' jSL!' ^Ii'jjJ^I! CliJi^eJ t 4_utflj 
<l_SJa_U' (j^_i jJiLuJ' (jL-3 dJJi J-aj • J-'-'-^JJ— " 2J-iL-«^ 1 a_Ja j' j_a J' j_ua 
.^'JljLJn. 4^^v_jl>3 ^ * o * aj l ' f I laS> j Luj-33 I Ta j A ^ (j^oSLi 4_u_i'^oSLI' cL_t-aL>J'j 
,_j^3L>J' jjjLjJ' >_ iULie-1 (jl (jSLoj jjJLui (jSLI» : 1 flJjjcJLa ^-jJLuaJI tiJ^LX' 
2_uj'_aSLI' ^g^l j-ttll ' 'H (jjj 2 j*C j ( .i^>L$ 2_ilj [^j'C i „jj^La] ^L^. pmyj 

(jils (jj-^l (jf J-Jjf CiX 'jl 4_lLc <_jjJlj!j I j-ifc (jjjjLaf (j! 12 j i 

.J Ml j" (^1 lllJl^f Ijfj (jl ImI" 
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^ i i f a L£M_a 

a J-sVI i(j-ajJI Joj A se a j_Lbl_LiII Ijuk . *L_i_iilj^Lllj 

^aja- > n UI 3^— «2^1 '-. u i 'i.' i<L*-ujLaJtl £-Slj I mi i" (^,^11 3 o (j 1 1 CjVL^JI 

(j! VI .^IjSJI ISL^Lyjj 3 i<i ,„>KJI K^LbjdJ a_^UJI olj^UI 

d_Li_*_a ,p=.j_*_a JukJ t L^jl j a_jj_£]| I *_a I <i fll-^JU V jli LliJI 

(Jjl J mJJLlJj—^JI m?— jLj} j aji J uajj J .«I Lii.V 4 uaj c 4_L» xl 

Ijuk ^ ^jVl j m!I ^1 ^ <\YV f Lu«JI P. Ehrenfest ,-, ,„ Aijl 
correspondence « jJoLlUI fj_._a» ^-jis ^JJ 

oLfclla^a^j (jpl^j-alJjjLtl (jru jJajiil JUjVI ^ MjjJI principle 
l£Li_!l£Lj_a ^jjIj LjJLc. JLu>JI ^_yjk I i u^j < * ^ I j ^"^j <J'3^ ^ 

JJ-uJ j-LbLuJI I Ju_a j-aJ-jl (J V J i4_ukj_j_a jjjj ' " I JLuJ.1 (jLs ijaujIjSLIl 

.->-»■ Ai t^LaL^ UsLajI (jjijjj juoLui Sj_Uau>- ( _ ;r 3 Liji i_4£. j "i m i (_^SL! 

i ^ 1 1 mi i ^ySU 1^ j i ^ tj^u ^jl La p i m-»J mj * V tjJLiUl jjj j i n My^- -^Jl^Ju>. ;}iaju 
d j miI I j "^-j > j>l m -v. I tiJLuk ■ (j o j ua_>J I £ L^>-J ijr^ ' I J^J ' u^L£ |_£^L_u 

i]!ua a^jj>. , 3 jLjfuJ Ljfu j mi a L^jJI d i MiilLl jJsiLuJI (j^£LjJ (}lj_a ijjj> i )1j-La_us1^ 

j»jju V j<u (j-aj j*C j i .^VlSuM I j\l ^> 1 1 jLjj^i mm j^JJ mJJiJj 4_«Jaj^/l ojuk 
.3jiJjLitx au^JLaj SjujLI VI auljljSLIlj auSLuj/^lSLIl ?Ljj_uiII jliLuJI 

»1 ^ Mlll jf (_p3jVl ^1^. Sjj»jJLI CjLtt-U OJ>J I ajjl^JI 3j jlf Vl jl^ l di! j 

jrulj_flJlj mjUjI>^II 3^ a j miI uiVI (jrt_j|j_SJI (jru Lt j >■ IjJilJj (jrt-jJ 

,cU£ (jSuju MjjJI t_tp.jJI ^JLtil auSLuj/>lSLII 

OjSj UjOiL 51=1 , „ ,i Uljjj 2LuL)_Li ojijlU correspondence principle jiUUI fju^s (*) 

ftLjj-uill ^jLHI <&2i\yi j*Ua_Lll I Jl^J ^jjl^SUI ^jLlj (J^^ < La T i2JI ^Juz. 4_ujl^ _il JlC T ^Ui_U 

. f Lj_jAJI ^ LaLuijs ^4 Iju» .3j<ji,!>KJI 
j-uLjlj j>a Ijl j . « .i j jj theory of correspondence ^LoJI ^lk^a « oS-^ 3 a ...I Atl ^ L^i 

jLj_t_« jl ^L-fcA^^ijlliJI (jl . LjLJilll Jjj-t-a er^ 1 (^utU jLtJtil Ij-^ - J -^-^ 1-iJJJLl 0^ '^J-^J 

^jf JL>o 1 ^ 1" i-3 i5_3jjLil ^^.3 «L^lj^jeIII CjL&L^jVI ^ J ^ " i »1 1 ^^-a-oj^JI lJi^jII (j^^ ^1 

(jl Jj-ill oSUjj .5_iJlit.l CiljLoJI (Jkn-a (>j .1 o'ntl 4iL>J.I jjk coherence jjl mi'.II jl j . ■» /\ luj&j 

^ jiajl . . jljJflVI (jlSLa^J JjL^J J-kUj t^j^ '^11 d_alj_>J,l ^jjUtil ^-i J^llSllIl 5^ i^ij'ill Sjialll 

t^j^Ui^m JjLc . .1 d_»J>^J td ^ i u Ul i ^1 Ji-JUa i J^jt ^ii^j -* - (ft^Jj» :<_jLj£ ^ c^- 1 ^' (J^flJI I j-A Jw-iiV; 

. [;jLx^>lll] V * * 0 t 3j_&LUI i4x^-^>xU ^^^Ul ^j^iil i^J^>JI ^-Uj - j <t_*3.!j_a 
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(j 5 ^! (<^a! (j-oV «LjjIs j a LiT» -.Sj_lj>.! SjJ, t*J>UI ^Jl 

. «cU^jj La d 'i J 'i"*- l *i|>" S-^^ Cr'l ' L - L ^' ' J lil 'J "uJI (_3j_<_u 

i 'i ut3 jj cLmj) i n -»J,I SjLj-a-jJI £(JLjj_LaJI (j| CjJL^I J_SJ Sj_^a_2j I jLa» 
Ijuk Cj U3J JL-Sj .Jj mi" a ( _ ;T jj|j^ jjU i a CjI j ^jjIjj JjJU>. C^jL£ j»JL*JI 
y>l JUa- " i hLj it-iii a (Jj"i i gjij (J-S-»J (j I ^jU" i ii j *j-ll (j^ (j'* * ' ^ lj I J-j-jO 

Ci.ge.uoj I (jVI ( _ ;t 1j>.j . I |j jlr JjJjLjJI <_pJI 3 j S U i U ClLalj I" i nVI 

^jjljjlll Jajj_j (^pJI d I ' a II mJjI V ^ i*C t . j<sJL-*JI j mi j tl ' fl-uaJ ' * j *^ Ja-S a 
£L2j^_Laj (JVj" i nVI (jj < j U" i uJ i ojS i_3j_cl Vj i ( _ ;T 2ijlj£Lll U i t L) 4 ii i n "t I 

.«^J^M i^jLJLI £-a tUl/sIjlLa i n teja 

,j-a gjj 4j| . ijlj "i mi U (jjij»JI djj «i i n j La -V "i mi L) illtj j mi j tl J» flj» 
jjjjJIj*-jj (_^iJI £L2j^_LaJI (jj . (jj "i J «J MjjJI jaJL*ll Iaj». i. 1 1 nLiU j La i 1 t 
dJ j £-a LgjSLlj i LaLaj A a i nLa- i."i mi j t 4j <LlL& jJI ^a^j^LlLa-ij ^aJLaJI L^J 
A\ ua -a_a «La-pj mJj-^-VLj jl i4j^-LaiJI (_gjlll d i n A'i J-iILa-ill ^^jfc 

^j ^emonstrated L$jL_;_ijj I g Ac <_LJjd!l o^Ujj 3j; LailJ Sj »,1 . a 

1 1 iMLa. Ljjjj^o Mjj-<U Ajj U itl ^j-LaJ 1 1 (j ii j j LaJ <JL*-a <_Li-l-5 LaLaj dje- u e-i- o 
(j-a Sj_£uLj_a I ii "i j ia LjJLj^_|_j_al ^Ljiaj j mi j T t i nJ 

.S-iiaJlJI SjjjJlj 

I |j < iXlij_a QJ » J t-w i ii J ja^Jj-^»- I i n ^ mi jtl mJj-J LaJLLc» 

<l>.jju u A'?" V (jjjIjjJI «juk ,^£LJ i nljj>- ^>ljLj-" i nl (J^Li- LgjLcj_<jij 
JjLs j mi j T t ^jju La (jLa I j-^Jj i2_ilj|j£LJI cjIj-uLiJI ^jjl2jJ 3 iij^-a 

(jj (JjJill d I «i >■ . 4 & \ i n^LSUI Ljl iia-2JI d La i ul <JLaL$ o j t ' aj <_Lc j-f-*J (jV 

^jUI (>a 2L£j-^S3I sLjj-L.UI ^ L Ua2lJ ^LjJI JVjO^VI 

|j IS <i"tj (_gjL»JI ja^JLLc j mi j II Lg-j tiJjJU (_^JI <-2j^ UI t «t-y-al Sjj uaj Lijij^J 

.««(J ^^jijJI 

ullj " "i 1 1 ,jjij»JI (J^t " i h j LajLLc» :MjLS ii<jju>JI 4£j^U,I ^yi^sj ,_L^>lijjjj 
Ltlik j (JjjjUjij j mi j tl t^^VI jji iijjL»j La (jLa nj jl i... I jj (Jj-itl (jjjj-Ls 

Sjjj ' aj jJj i4_iJL>JI uJLik jJUljj i<Lcj_<jJI j ^xi3jJLI CjLjjI JL>.| (jl£La 'LjtLi- 




(OuulgSJI <i,n ujJLa 



^jVI I j i" i ..I (j£-<u £ >-^L><-! <-j.uk j Sjj_^ (S.sL*Jlj i_aj_*JI (jjc 

a_uLi!l a_tlicJL! jiiLUI eJiljIl (jLa l(J JjVl 2^iiJI >k>Li. i^j-" 

^slaj^L^u LjjLa iSjjc_ii £ya 4j».Li2J i t-i ii i h" LaJUC <til (jjpjjjj :(jui_a (j-^j 

CjVLo* £L2j^_LaJI ajui J-"V O J ^ * J I » J t-»J .Sj_jil_j_a I ->o (__)l3jVLj 
f (3 "' jjj (J-*^ 5 ^ J 1 ^ "'J Laj| Ljj I j" r I tjr £ Lufc ojlj>.Lj La (j^Jj i^jjjLfu-a 3j_A£ 

j mi j II (_ji«J 1 flj£ (_J^2j Lca ja-^l (jl j^JaHul» :<daj>.5La j j» uaJI dJ^LLI uJJuj 
SJlcI i ii aJ (JV.I " i iiVI Iju4 (jjJiajLj l fl-lSj idJj" mi 1,1 p j m> j*l Jua-" i nlj (jaJj" i uJJ 
^sJLjlII (j^ llj S a . t ir^ ja^JVj "i i ii I (jLi I « " S a O i ii I u XI id_jjjj_uJI .- bj j aJI 
l_g jJI jjfc i La S a (j i n" 1, 1 (_yj.it jSLIl Jj t* i 1 1 jjLi ( _ y jjjjj>. I Ju3 OjI j i«_ujI jj? 4^uLuL>JI 
(_gj mi j II (3 la 'i U (jVI .^oj 1 mi juxj (__ T 1^. oj m n I (jLlJ j«Jl_«JI I iliAI (jl—l Li! a i nj 

j mi j II jl— a ^s_j (j aj 1 3^ O— ^ £j L ^" 5 O"* (J " J^ "'■"'-U (_)-"— *^ 

.«*LLai-lj jj^ijLaj |j WjlLjIj 5lJL*j VI (jj< jtVi . uj V 
(j£Laj i n j 'C JjlAILj LLljj_jji.| jJLl .^lsk-us j&jjJVj" i nl j j«^i2_«j (jl !<G_jJI 
jl i rn'Cj id_uj|jSLII JalJLuVI (_Lili_>£. <L»J jl JjJlj». (__,£ (j-L5La i_iSjJ, ^ (j i JJ Sj d_a^.jj 
. i_aSj a 1 1 (j^j i n^l£LJI jjlVill aljl j_a (j^o "i ai L*iij Jal S i nVI ,__Lil j_c (^ j_ljl1II 
j^| j 1 i<ijl jji "i mi 1,1 (jjoJI (jla-la (j I j^uJap _ji>-aj jJoLllII Ijuk ^1 JtielLuiLi 
ojL^ill (^ ljr & "i m i 1 ,1 (__Ht>JI ^J:?^- 6'j '** ^' ""'U «LjjjIjSLII ^Jjl_a_i!l ^U'ia J-a^/l 
I Jl4> .^<uj| j£LII (jiaia ^ l^jjlr JjJjilIl (jSLaj (__JlII CjLaljJtLjVI (jjC tisLlI^lj j-ujtlll 
i(JL>JI J t j Jgj ^Lal^ (JjijJ (_y3L>- (__Jlil_4i? (jJaJLa-i dJj" "it,l (_)jt>JI (jUil, i_ij_)jLlII 
p " (__ r i jLlaji ' -Uj SJtJI (jSLI i Jaia d_j_jj_)_2j 4jLalj b i nl j i<U Clil»! i" "i i nl tiJllii 
jJLi (JI_aJL>.| jjfc UilaLi. ijjj "i mi 1,1 ___Ht>JI (jj^J (jl JL4-0-I imJj^s-I SjLlju .(JIjj>.^/I 
i2_ijLiC j>l 1 m -v| ^a J^Ujj <bl Laj id_iiaJLll <Ljs.LJI (j^ oJLajil Lajlj (jSLajj 2Jl_UaJI 

.«jJu^aJI (^ a-ukllla^LIl *Luii^/l jaJLc (j^o ^jjo Vj 
(joj^Laja ja^JLLc j mi jJI (_£>__ 1 ^*J^ '" - 1 j 'o dj LuajLi . (_g JL j 1 u Ij^Lcu» 
(jl (jj * J^" uLi (jr-^ll »1 j mi^U LaLaj <■ 1 1 nt-La I JUfc j t^_«^Lj>JI p j J ^Jj la * 
jft^ 1 11 -^J jaJL_»JI tilljj p _j I "1 «1 (jl_! (_^lj_»_ijj I Jv_SJ .jj_iJI (__ r Lc L*j_^jJLj 



iSjiiVmll uuaJI i-SIiimSI S^lcl 



4 jl «i ■» Tl d-j-^-LLll J-S^/l (_^ic- — LaLaj (j I j ii U i a j (jl j ii j ii ~- <-L]j "i mi U 
<j-\j|j-j3 C-<jL£ ^Ij». — d_i_3L£ d_^>-jJL! 3^-^ Ct^J C-<-3jJI (Jlj-ta 

Jaj i» | (j V J < " i n_a . 4jjj_^> j d_j_ijlj_£ 4jL^JlJI ( _ ;r i jJaljJI 

(jl lJ H — aJLc *l — ijiJJIj (Jl — :>-j-11 (j-a j — ui — J-ll J-jLJalj (^j^/I 

Sijila I |j " o U* (_ylJI I j A mi'i^I ja^-jl-J (jjj-lieJ ^<sJl ,j<^_aj_L».| 

jLaJ ^£3^L<-ul (j-a 3 J a" mi 1,1 (JVjIjjjiVI JaLajl (jl I i eaj I (jj^jJlJ j mm 1 1 



L»£j .a_aj|j£ pjjLsuvj] iJU^vlj ijSLu^M^ 

(j-u_^Laj (j-LuajJ ^1 d j i nitLi A i i^>L$ Ll i 3 (j-tj Lj-aiaJLo lj-3l£) <l_i_i»IL>JI 

^1 j_^UJI L^jfj .(a^o^iJ MpLJI J, n-, ,„1,1 ^Jl j_u=L>Jl 

,jjj1_<j/^1 (jjSLj 4jI flitl U.1 t "i i .il (jl^Lal (jr^l u 1 ^ ^ -' '(j-"»m 

SJL^v ^ J_^>JI Ijuk ^1 a U j i.ii d mi jl »1 j M.Vl (jl .3j__?lj ->>^J 

a_<_«jL^>ji (j! U;'^ i>^h>-I l^jI iii ml j<u (^iJi a j ml miVi au s;ti 

a_JLjjo-Vl a t j j U 11 ij<uljljSL!l (j-ul^Ji! Sj_<i/Lj-o a^c-pj a_^j_<j/^LSLIl 

JaJLa LcSLa-a LjjukUi (^ru^Lai^LuJ,! (j-Oj talll (j-uLifc (j"4 (JJ-S^iil •''J-i-*"^-' 

(jl ,j^. i", riajj Li^aj I j ia_jj\j^ii!l I ^"h i <3 La- dj'vj i n^lSLll cLjaIL>JI CjjUla (jl Jl»j 
(jljjju>. f <U o^L^JI (jjjuk (j-o .dLol_<i/ "Luj-^ 

.^-uJa^Lll^ mi 11 (j^a Juj-a-i 
.diila^l g « m I j i j 'a J^j i ,Mj , U ^'a 4_ujj_Sj 4_jSLu-u^>|£L!I tOAJjJI 
La .(jlsj^l a^jus. 3 ;« U ^11 4JL3JI ,U^a LjjLpC.1 (^3 Jwi-tj ajIjLjJI 

(J^ (j " a '"'H (jl LikjLia cL2j_i>. ( j J s cLuiiv ju^l (jjSLj (jl (jSLaj MjjJI 

4li^ 3e rt i>Jakj lj< (j^_il^a_SJ LS Ja (jno mi 11 (J^>« L>^J^^ tl)' * * (J j:t - 1 

^ ^ja i" ^3 MjjJI JljL>JI i_ujJjjJI p j j a a IjUk 
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tunnel 3 j SAj 11 <j^lj_uLi!l» .sj-^j ^« m* ^jjl_a£JI LSLuKj-a (j! j»>L«J.I <jj» 
V La *ujui icLluIj^ 3j_ia >_ i i i oj SLj5t3 cGJLs~ i n-v. j^jij L&> t _ ;r jJ1 «effect 

Sj.&liaJI oj_gJ SJljJ^C dlLal i*]LlA .Jir-i" a (^SLlj-uM-^ Jl 7i"n\ J>L>. djjj^*. 
dJajJI <L>-J t;r l£. ,3^111 Sj-ikUi t. i j i uj : 2_luIj^LIIj 'iJjj-II (iLij-LaJI (^ <L3j|j_«i,l 
(j-o L«jkjLj>.| (jlj_ajjj_i <— ij " <i_i (jl (jSLajj LuLaJj ^j-ljIjj-lII 3l _aj JjT o 

(JilLflj (:JjJ (j A'C" £L>.jJlJ unti mi 11 j^j-o JLt£. ji-VI 
0^ 3 J — *-'^ O' <1>^**J 4-jLii (Ji— a j j i 'C i n d j i ii-iJLl ylj>. 

(j (i «i mi 1 1 d_ujL>. <J-a-*j l-^-y-J * 1 <-3k-J-Xl ti^p- <j-a J-^' Cr^- 'p S^j j_uQj 
(jLa tOj «i " i .i aj d I i " a <_£j^>. ,J^._i. I JLj_*j ^a-L>JI (j-a ,^3jVI £_L«J (jl 
j&jo (Jj-a- JJ^-J 3Lj*-3 'i i ii A 'i J-j=cj (j I (j^-4J iiiUj (j-a jo_c.jJI ( _ ;r ic. l_Lj_£a^ 
J_SJ . 4 j aJi-SeJLl *Li_uij <jjL^ (jj's" i n L^jI j A i tl j_uG J^Li. ,j_a (_gj t mi 1 1 
^1 j II (j n «i mi I I 3j ''i'" (j' ^i-^-* <J- Uja l (_>ilj— ill (^-11 LLj^ I 

^1 Jji!l *LiM ^ l_£>& ' LjL«JL La^o mJj-u* ihiimni lillj £-aj 'o-Jl^JI 

. 1**^1 (Ja ^ ^ A" ^j| (jSLa-i Cjlj^j>.V1 (Jii-^a CjjJlj»_i ^a i n't 4jjJiaj (jl 

(JLaJLvl (jl-3 , d A I U ^ j? SjjUj^j 4_i_aJL>Jl <jSLj joJ jjj (j^*- n!a^>JI (j i n ->Jj 

(_p3j^/l j-1><j (jl (JL«Jo-l i Lt^j uqj (jjtj (_^i!l 2JL>JI (^ . I Jljv L^L^ljl 
(j^Vl ^1 icjj^j^o ^ • I U" cOjL^ (jf <>-jjJ 5JI iMI jJL ^ n a mi II 1 jljjj 

JJjlII I JL* JiLo . 4j^Ajl!I 4x>L«JI (j^xj (^Jl Ij-ii^J 'M" 

CjJlj»j (jj CjJlj*. 4jl ^ jj u< c Sjjj_i^3 (_ T 3 tLijj^jeJ ^J^"' ' "_' t_!j-<-uL>- 

.«LlUjlII uiiLjj" mi U (^r^- IjjI 

.(j^ill J-fjLj <1_JL«_IjvI jl^jj J « I J j i i^l j>l 1 n -w| J^e-j Li^j^>u I a K 

,jj3 Sjl j mi tiJj^e_jj (ji (JLa- l j v La 
djvjjj Jj'j JLiljvl jjjk (_,ii liitl j_uLlII d U ml jjj ji-T J I jl lalui (jl£-a 

JJ^c (jl_^ (jlj 1( j na m i I I d_uiL>. (j^o (jisj^l (_j^j_ik (JLaJLa-l JiLa d *vt ih a 
Vfj '"^ I flU "^t V! jliii! ^jL-i-u J U»" LoJLi£. .J^f (j^l jl ii u»Vl 

(j! . Ijl* >Lj1^ Jlj^V JUivVLe .^IjSJ! K^LS^a ^ f3 UL ^SJl 

(jic iJliljl j mil ^^vLi^sl ISLulSL^o J-oLc 4-Ac ( _ ;r «JL>. >_u mi (j£. tiijcjl 

. [jU^lJ.1] u i, iUII ^U^iVI iLlill 3jj»Ui aju» (*) 



iSjiiVmll uuaJI i-SIiimSI S^lcl 



2_^Li- ^ LkjjLa^j 2_£_ H _ U }LSL!I 2_j_«J^>JLi 2_ailjSL!l 

J i taj a JUilit J^>-JJ .(jjjLLfli.1 t_gj"r i n <n d ii U "i a LgJ£ 2Jl_<jii,l jl ir-i"-->.Li .i_3LLaI,l 

L$JLv&l (jiUj V (jJJ .3JT .Ml 3-iJLi oVLOa-l {y» <cjVUi=»>U tpjl^j 

JlJLJ JllJjlJ 

quantum 2_iJijlj£L!l cjL>.jIjJl!I» e j_$J idjjju>JI SuJijJL^ j-j-i j! Ijl^. 
j? LajlJjj SjLcI <j£Uj V L^jf V? <a_L«^>JI litgia ^1 « fluctuations 
igj " 1 .i U 2 t; — .M JJ JjLs j^^jl rjljj ^-^-j^ ^ • 2 -^H^ L*- 5 '-^! 

(jl (Jj V " 1 Llcj (j-^ 'O^J^' JL-La djjJLj*. (j 'C «1 U ,j-a LSj '* .'^ 

UJI 

(jl IjLil (jj * olaj ' * V p j IS[ 1 1 d S j S >. L&^lj JLilI 1 fljbje^a (jL^«-a 
^ — Lc jj Sjjj (jl (j 's <ij Sj_ikliaJI (jl Ijjc-l^jj (jl ij-^T (jLvujJ (_gl 
(jl Jl£jIj p i .1 'a, I )) djaja (jj t j U" 1 uJ La .JjUjJI jl (^yiaSjJI J j Sj V 

(Jj S j ■ ■■ . «(j m <i t (_^ic- '"'j j^* Si az a j n_gjl 1 nj (_yic tiJLLik C-<jL£ 3j se uaJI 
iSjLs. j j f Qa-c>- Ljj| (jjj^i-T jJLj-*_jij 1 1 JLj>- (_£j-3 j 'C 1 n a jtl 

p4jLj jUlLcVI (jj ij" ij <_3a_<-u 1 nA'il 2jjL>JI IjjukLi (jjjJlj 

.(jLji^Jlj 2_^_ji^JLi 2_iL«3>U 

d-uj£ Ui^J (j' <1>^- Liajl Ltlja .d iilUa d 1 uji cU_oIL>JI (jLfl IjlSLaj 

j^j-a^». (jl (J^a (j^a l-ylj .(j^l cLLajj i_aj_<ji (_^-i-«-4J i<tLaLi/ 

d j i"ilj-tiJI CiLajk i 1,1 i-dj I j "1 r I (^ JLs~ — d_ i -oJ L> . Sjj^ iMLi Ci 1 njt Sj j j<ll 
2_3jjjl>s 2_Lji/l_aAII 2 otViVl 2JLv S^jL^iilj 2_ ! ^1 ;> J| ^ <J^>LvaJI ,>LiLa 
Ijuk (JL»_a (j£. ^j_jej (_yILll 2 hiIjJlI! I t ui\j ^IL*J J 'C uU ^^-ikj '(j^l l-J^i-^- 
KjjlSLiilj jtuuljSLIl lSLuKj_a (j^a ^>L^ (jl (jlr j * a * flj i-Sj 1 .1 .«-jLjSLII 

jjJljs. jj-aj ^pJI 2_jSLuj,>|£LII 2j uilj uJI j aIjUU 2 j a i_a^ljtj 2j<j t ii>l$JI 

.joJL«il ^^IjSLIl 1 ^.^jtlj (_jSLj i .i^l£JI 1 a ' a j 1 1 (jAJ (JjSjJI jJiLuJI 
!_y^ ^JJJ-II ^^**~ ' " 1 (j' (J^- 3 (3j k" tl (j « j i_) j-i-T tlaj-Zu (jJLLfl! (JljjV 

,j^aj d a aJaJLaJJ tl_uljCL>Vt 2JL>JLi J 1 a "" d_jl . i-dj "1 CuX\ ,jju>JIj d j a "1 ~»«J I 

2 uaJL> 2 j<j 1 ,i>l$ 2 j i^L>. LkjLp^Li 2JL>JI ojut jjl^cj (j! (jK^j 2_ ! _ CJ k^| 




(OuulgSJI Kn ml9 



(Jj-=eJ .JLiUl Ijufc tiJLJI j . Joj___JI Ijuk I (j j _ J)" *"•"'.' t|j_>. SjjLj C. m_jj 
2_)J_i | ^ ri i _,J (j^-4J <L_aj2a_La I j-ifc . j-j j-3 (__3 V_jj_«-o jJuLc. .jlj_L 

cu>.j 2JL_>JI oj_* 2 Uj 1 uj 2_j_«___>JI . 2 ( ..^Li? *.Ljj._L_> 2 U . ..l^i 

4 » ui a Sl^j (j^l L_j_j_J Ijl .<_Jj_jeJ ,jJ I 'm mi (jl J-Sj-Ii LgjV i ,_^_> j____>J I 

2JL.JI (^JLi 2_iK jij-a-" uu j!ju<JJ ^ i . „>l£L!l i ni^l (jLa oU_«JI Ji-I^J 

(j! I m Ir V^=JJ i(Slj_JI + .>lj_j<JI = 2_ J ajt^;l,l ti^>-) 2_a^kldJ 2_uljLiiVI 

2 j i <>_>lj_2JI (j? . 2_a.|^ i.-, jl j " r VI ^ 2_L^>-jJt,l 2JljJI jwi-Lj 

. L0L4J -• i -»" V 3jUJ_>JI d a jjaJUll <J_uj_L>JI ^ «_ula.ll (jL-S i4-l_jI_j_s - jjj-j flll 

2Jj_j>_, I » jj U" SljJJIj jIj__JI 2-^k; t, 2_iK!l 2_ H >.^J,I 2JljJI (j! dili 

< j S" ui a fuu-v SjL_c cGli J_V .jIjLnJI (j I d___L_i_VJ . jJLi Jljj-U/ 

(j I <J_l_j_il (Juj t "i i .i U (j-o (Jj(_30 i Sv-jj i a II 4 J-Lli lIJ lj._LJ LlLI ,_UlL___>.J 

. Li_C->- (jjSLu_, 2JUJI oj_b (ji) i_jjl i uli 

2__vjJ_] (ji_jj 2_j_«___>JI (___£. JjJj-lU 2_aJ V " i ii U '(_>>-*"' ^j' .' *.' 

I uujj . d_i_gr<_>J I I gj 'a j j U V cLuI Tl" i iiI 4_jVI_>. __U -ij^-J 2jijl i n" a 
J-UI L«£ (_Jjujj5_a p i ii \ CjL^L-JI (_£j->- LoJl_c IjIj-Cj <J_VL>JI oj_k 

i. i j i ii 11 I jugjj ijo_jljSLII _LuK-lx j j i ii ii"l d j i h_mj 2JI_>JI aJJt .(JjL-uJI 

J__i_JI __a L$__aL_ 
1_J (jl_*-i_j mi U (j__»J!j j i .i^l_CJl «:Ljj_i__!l (jl Jljo ^i—ill Ijuk 
i_i_tj : j_-lj J_j__v j-iljj 2JI_>- ,J_>J,I j_j/I jJI joJI_«JI S j j i ^ i ^^jii'i (j I 

^1 jl i^j—jl^—s jtuL > (jjjL— _ cL_lLj_c 3lj| w L— 2_j^j_*_a Cl\ rt j 1— * II j'"" V! 

Jal uoJI eiil ui " <l Jj-S (jl ni'tVI I (j c C _3_J1 L-s^l^il (___ I i i, i n'if 

j_j/LUI (jj--^' ^"^^j '(j-C--*__yi 



i-Jj" mi U ,j__>JI :IjIj_Cjj Ij'j-a I -s ^j^J LXUs 2 j i nL-ul 2j5_;L_j i_JL__ 
J_sVl (____ n_gjUI j<sJL«JI ja£_=o (__l!l irulj -11 2_i_j|j£L!l 3 » j^.U II ^ ■ ajS-u 

jl) (_gj mi j 1 1 (j-uIjiHI (jlr 2_ijLL_. ^l_i__>.| (__JJ 2 j mm ILj 2jjL»JI i ajjt^tl 



iSjiiVmll ujuoJI i-SIiimSI S^lcl 



(jji^JI (j' JjUlI ,j-a . I JU>. SjJjLill i_ajjJiJI (j-ia-*J IjUC. La i((J^I Ct-^*" 

I j_^Jj i jjjj-jiajJLI <t_i^U>JI aJjjJUs. J)JLj-sj (jl 4 ih A i j ^jtVi i n j V liJj " i"i U 

(jl VI ^jU" i n 'l 1 1 JU>. I iilii a LCjjL£Li_a i_al mi j SI i.ij inti 

.sG^j^a 2JL». -5j^=-a Ijuk (j' c - " 4 "^ 

ei\ $\ 3 j A ih Uli cu>L_^a_jJ,l J£L! J_al£L!l ^jju.L_i!l i^i uaj liDj j-aj 

4^*_l~u J)j^3c_a j_ik i-L]j " i*i U (jjijJI (j| JjJe-lj d-j| d ii j ii gj I J .d_j*_|jU]l 

Ijuk i<U^£>L>JI 4_ia-Lui, ' I j" j tj LgJ (jrulj-SJI aJUfc o'j "" J * J .' ^* dH->lj-2J 

I ' eaJ I ' . ■ » ' ajj J (^r^ SjjLjjiil LiLsLa-iV (jri-LaL^ L<-u L£L*J I j L^LSjI 

i_j| tj" i nVI d \/j i n Ci i ii jj <j5cjLuj ijjlajj.1 j_i_i2i]l Ijuk JlLa i _ ;r ic. J)L_ilc.VI 
a: Uj i n jtl (jjijjjull qA*J ^"i" i ii 'i (j' i"' LijLa iLillj) («-C.J (jyic- • l— 4j|j) 

. 2_3j_*J,| 2_jj_ta-ij 3j_<iiL^a aja^-C LgJ (jjJI 
i_flJI_jeJ jol«JI I j A .Si j O j^jJI (jrt-ll J-SJI (jjO U Ju jJal jJI 2_3j_«_a cbjLiLa (jl 
LailLaj . ( LaLaj <j-xiSL»JI (_^Lc j-°^' a_"ij.iL>- w j fl) 4j, LtLaltJI Ll>.jJj o" i ujjVI 
L&jLj"x.Lj a i iijlSLIl >Ljj_LflJI (jnO JtjLOJ (jl (JjUeJ t La Jls. (^1 'J^J (J-*^ 

cLjji ,j .' K.' D' <j^*J U? 1 -^' ^^H 5 "^' ^J'- : ? , -'•' I Ukj I j "i r Lij i Jl_ljvjJI LijLj>.j_a 

(^liljSLIl joJL«JI iJjLSJ,! ^ .2_u^j_<ij a_Lc ilijLjtii (j! i n'i ujjJlj (jJaiil 

(j-uljja I ^ia i"i ii" j')l ^1 "i i" i hVIj i rii^ijl! cU cL^aLiJI oJ^cljjJa iiJi-«J (_gjJI ^-A 

.(^SL^MCJI (JLJI 

O^i OJ^ - cl -»-oLjcJJ i(jjj_u^ (j-ul— il I (_^--i-II 3 2jjJaJI ( _ ;T _3 t_iLijj Lul 

n-dj- Ii - utU (j-a^>JI J!>Ls~ (j_a joiiljSL!! >Ljj_ij3 (t\(j ri_i (jl (^1 1 . i (_gjJI J. Bell 

l^J)LJ,l 2Jj_La i-dj" mi U (jjuJI 'U^.jl qA« j; ^LajjVI dilj) i _<itaj eH- 3 - 
i«(JI ' a a 'N 1 4_lLjL2JI)> kij-l^j-u-lII)) '.tUCjjJILo »1 o ml *L>.j^M oJL^J) ^ j j i uLDI 
dJJj L^jl iSj-cILo L^jl Ci"ij"iIj LaLaj £Uji^L«_a SjjLla cLcjj .^lj^>- jaLkj i«4_lL«JI)i 
( j J o (Jl_^>.| LgJI (_Luajj ^^-Jl »Ljjj rilt 4ie_<jiljJI ££J)LJ,l f^jic \/j i n i n I (j^-ll 
£L»-jJ)j ipjl i nll (J*C i"itl |^J)l_jJsl dJJj (j^a ^ i" i n i .«LLcj ^ S ui a Jljlj ou^-l— p' 
jj^toll (^1 j_o.^l JjJtJ I jUjJJ . i-dj "i mi U jjjuJI (j-ulaj ^Lt^jj '(jr-'-''' S-^U - ^' 

J^Vl l.llllltl | j-jj 

(^ ,j j j U* M (^r^c i-dj "i mi U (_jjij>JI j I ii-i" ^Lij . Ij-ii-o I i<i aLc oj^f L. ° Laj'-i 
.j^aljJI o^j'j-^J cLa-jT ii^i Sjjj^s ^ j i i-i_) djLa cb-oLiJI cGjjlj) JijJls. 




p2jlg3JI Xn ujJLa 



fj^jJ L^Wj n i n\n\\ cili^fc-JI JLcljJa LUajI ,_JJLjaJj sLSjLj^iJI 4jc_lj-LII 
Ljjj_j^>J cLa- J e- l a J—i^- I o J o «" \ <S < '< > (j 1 i^l ^Lij*j ^ ^-^ Lu ^ 

j uo?J dOJLa-J <-dj "i ui 1 1 (jjuJI (j^ g "'t ^t j r I jjtill Ijuk 

(jj^Lj (j? (j_c 2 — nal — i. 3j j 1 n s 1 ft^J ij iJ-££ L»^-" CrL^ l 3. ' Ki 0^ 0-SL«_X 1 

(_yic d j i ala «£j.lLj-«» Jj»» £ L^>- w J J-d-*^ ' . ' I kaj (j' " "'U (j-u^JI 

(jjJU LLsj-iLa I j I j " r lj *U-3 LiJL^a Lsj^£Lj (j I JJUu V ^j" i .i U 




- 



jjl £>^-4J (jj/jjjJI j — fl_Lj — utj V j<uLjljSL!l 

(jjt>JI 4 3wJ <_il jJI ilsj i^sjl J a j<uljlj^J! 

n_gjjJ! joJL«JI (j^j cJL>.j i-dj ~ .".U 



jj^a L-L^JLaJ (jj iiUj <^>-S-J 'J-* »-11 3^— 



3! 



I I 



3_i_iiLjj (jrU'ljJ V< miV 




(OuulgSJI <i.n ujJLa 



(J «)" lili ii_^Ll\^J\ (jjjL^SJI ^jJsjJ Vlfla JjjLujJI (J ir->rill ( _ ;r 3 1_LU3J_C (j I 3." 11 

l_$ia C-»_ul J-3 2 < mi U Sljill Oul_£ IjJ Lo i jt mi * <l MjjJI J-ijLc- ->lj-C (jic 
,j-o 2j_jSm S J aaJLI cLuLjj j riil d_aj k i o I t jJLjjij|j_<"/ dJ_jl_«^a (J^tJ . V j»l (jjj_jSLII 
(JSLoi JJ^cj (jl ^*t-Tr i n') iduljujl d a jl mi 3l_jj id < mi U "IjjJlj jljjtJI 

Jj-oL>. 3ja-j-o ^ dJIjJI o jufc j-$la" .^>LiLa ijj-jUa.S j mi r J_*J d_iu>.ji,l dJIjJI 

J_Lc dj«.lj_"_i ^1 Ji «Jl £-a i lj£-i d n j I mi JljjV 3l_oj (_p-4J (Jj^l : ^2>-J^J ■>■ 

(j-<-±f! \ JLs.lj ^jJI Jflkj |j| JtCJ d U t" a Si (_yjlS.II JljJI L«-Lu ii iK-itl 

i *.".~<\ jja C;r c:L« J i^l _Jlse"JI j! 
i ljuj,l <-^-0~ (j-a o i n" (jjjL>. £-"JJ>. (J-^L>- U"^' C ^H?"J-^ djl jjl (jl 

.(jljt>JI (jljUk I i j l!bq ) (j"GlII ^j-CLl L^iJ 1 (j-u < *tP j ' w 9^ <_^Li.lj" CjJuxj (jU 
(j^-i t-J^Li-Iji" (JtH*-" tl>' O^-*^ 4jj-*-uaJI (j-a SoJufc LuJL>. CjJl^cj IjLa 
^y2t^j-i . a (j-ui_3j d "i Mil_«fu j fllaj _£ J-I1 d i " a * _}1 JutLI (j^"Al"->. ^ (j-OJL>. 

JU^Mj I <L3tti,l Ijuk (_P-4J Ij-ll I 'l _ > I J_' jsJ jjsljjl (j^/ , d" A jUj MjJlJj (jl LiJLo* 

(jl Lal d_j|_i (_,jvo_i "j_ju>JIj djj_lki!l (j-u JjL'jjVI ("""""" t -^° liili (jl Ijuk (j-a 

dJiiJLi SjjJl>. j-j^. L^ili 3 ta * II (jl Lalj '"'J j^* Ur^ 1 '"' 1 " ~* ^ '"'U 

JLjvjj joJ lil : l>u-l£ J_jlj! jjfc Lo ^1 Ljj.ja.l_i __jLjJI JjJ-jJI . I (j jl r JjJtJ 
d j mi* LaJj Jjk j»l S(j^lj^ljILo (j^jjjj^s d j mi* ,Jji S d mi" (_g jJI L«-3 i(Jl!5L>.ljG 
IjJijj SSj""ia L«jkj^u" (jjjJJL^ (j-di.ljJLoj (j^ i>> ^LilLa (j1_JI_o~ (jj^ ia 

(jlj tfjlj-^ j-Lj (j I I 'i A e 'LL^ ' AJ^J- 0 J^!-^ J^' 3^ (_pL»jjVI Ijuk (JiLo (j V 

3j_u_a cLj^V (^ ^jjJa^s cLAcIj i d K mi U oJ_& ,j^. jo-><JI juJiSLIl 

Lajj-lLA (jl^ SjLc^/l ^jjr" i n_) iljJju>>J d i ■' j ■ j » ■ ui I j i '—j C d mi i» JgJ 

^Mia jJU^a : 4_ul Iaj d_La_j_u du-uj i*^- a d U a .jJjljlILi i>Ljj^j 1 Ju^ 

dJIjJI (jl Sj_<"/I_jJU I j "' * J 1 "* i_y£ djjJaJjl j^jju ,i_al_cj j<uj/ dJLL>u ,j^. lij 
' (j"0 ' ^0 "' rt (j"CL^ j_a djl_j>. (j^'C* i n C^^oJI ga * ) JjlJ— * J— «J d U " 1 1 d_ju>. ^oil 
dja£ (J5-4J (_£ju>.^/tj 'd_ij>. d Uaj , U . j_j_c j ' i a a (JLa-ILyl JlLaj Laukl Jus.1 
Jjk :SjbJ_c d 1j i ,i? I mm" (jVI .j ' ua -i H (J ucl < Jal mmII i., j mi; djj_~_2_a 

^ o j u * (j-t^ (jN ' a a * a (jljJL>. «d_o* d ta2Jl))J «d_j_j_a d U " tl » ^jj ^^JaJI . * 



J_^a.f ij] jj-a iiili UJ- 3 (j- 0 'UJ^— ^ "' ° <j-*^ J-* ^O-"' — iJ^s-IJlJ 

(JjAli^aJI OJ-i <j-° ^jU" i n 'l V L£ (jj nijJUs. (_£ J-JI j-ifc lUii'a. (j-UJL>JI 

ScUJo- ^jJI L^j! lJssjju jf 
<— iLjjj « uaJI d < jj U i'r-> ^l! i<Lj>.|j_lss 4i«Jj j-^>-^ VLlLa ^ U« i (j I (jS--«J 

(jL^j i(jUjl_<i/ j ir-i r (j-<j-i ^ i ' "I L)' (Ji-*^* ,d ■! 1 «LmVl d jio iMl 

(j-UJL>. (j' O^LH-^' (J^-"-^ i U j m-j.ll . d_j_Cj^a < t i 'n Sl_jj <Sjj-oa (jljju>. JljvI 

2LjJLjJ! j^S (j-LU (jL£ LaJ_Lc SljJjl cJJL>J '(jJjVl 2JL.JI ^ . \hj^>. jJa . U S 'a 
LajJx. (JlP^ SljjJI OuLiT i2_uLUI 2JL>JI (_y3j itGj-a c. j < < .mj igj-o-C 
SJ^Ljj, (j^j ( 2ys (jL£ .<JI liUl djjj ^tj < 1 (jl J_*J ij-cjJI (_y3 L a J <j" a '0^> CjLa 
.j<ujI^£LII ISLulSLys ( _ ;r 3 • a ie j 1 ,1 jN J. 1 ' .' JJ ' " ' a _3j J llj <— "J-j'-ij^ Ui-f^ 1 ^ ij - ^ 
(jl ^ i j M (_J jJI La .(Jll^Ls-IjiJ ' fl u< j& Jj *J J j uJI Si jjJI j_il jsJI_«JI Ijuk ,jjjjJj 
(j-<-JJ 2JL>J SjJiLUI 2_l>-jI,I SJIjJI 2j-£j^a (iLflj <Jj!>Li.l JuJI l 'a u&3 ScLa-'Ti i uj 
(JLaJo^l i-dLufc (jjSLj dlli (_^-L « 1 '-9 w 3 'j i f (j-a tGJLjJI J-Aj CjLa (_gjJI 

cGj-_uaL^t_a i n^jj^JI I J—u Jtjj-ti2. .(Jjals CjLa (j-UJ (j^- 1 (j^ iSLH*- 4-0 JtH- 

JLaJijvl Ju>-jj i^JLdlJ Sj_l^L>JI 2JL>JI ^ 4jf cujj! j_aJ» tjjJbJI jjtjJI 

(jl I J-JjJ -(J^J^ ^-^3 (jL^ Lajjc OjJLjv jS (j"*-^ Sl_3j (jjSu (j^/ (_gj ntfi—^ 

LST 

• " i£j 2 1 <3 — ^ I ofljK (j-UJu>JI ,jj juk jJLais.1 (jV i Liiajl J^>-jl («J i uri'i 

JL>-JJ V '.(_jlj_^3 J^LjjLl (jL^ lil t <Jj < Ir-ltl (j^J (jjl (5j-j (jl ^lt-l"l I il't 

ijsii. (J^ (JjjLj/I J-Aj i4jt«ljJI ^j^j ria pjo ir^i (jl .cLuL^j SjJ Ir-ll Sjiljjl cLt«lj |j_ll 
O* «-(jr" Cr^ 1 LSi^-y ^ J j "* a J^-rh 1 ^ Ji>^J .^JjJiill jilj V 

d J*C i"i tLcjjJ (JJjLjj/^/I jojjI jSLII (:Ljj_li (jj_)-J (jJ->JI dJSJjl «Jlil J—i^G (jjs j_i^l_i 
(jjj-jjjuj 'jl^-a (j^ (j^. ^* i H CjJ-j^jj^ ^jaiola H cLiJLi ^^L>.| CjLijJal jl cllaLi 
. LiiLc. JiLa I j ^ j S >■ ULc IjjLj^iJSL! Lil ^_ua_iS (Jjjj-iJjj (jj^J i^jJI t«JL«JI 

(jj i ii*C «Jj dili ,j_a J_*j| ^1 (jj j i» jj (jjj_^s.T tiJLufc (J'jj^J • ' a (j' uuVI 

(_yj5 J-jJy (j' tali i (J-fl-«JI (j|-2 i4_iSLAil jjLSjJI J i a flJ I u cj (jLi? lil :4_lLj_«JI 

jjjjJI tiluJjl l_L*a_il Ju>^4J . LjjJiiJ 3jjJ_^a 1_lj>. ^1^^ j < nljl Jl (j^3 (j-aj tSjLU 

Jjljo d i<ial_c.j d o (j j a (j-ulj^j CjljjJij cLcjajcji (<uj_iJI d j i nitLl ,«i«JI (jjSLj 
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La! 

. ' jjsl^ll (^1 j-fljj (j! ^jt-l"l I ll_l V t J Ml i 11 (j"U <LL j-i^sl^j-a U Ir^ll Jj^5C-0 

j^jjj i_aj!" i n't (jl (_^-«jJj Jjfc .slajLaiL ■iSj-cl L«x. J-£^-*J ^1 Lj "L? - ^' 
il-iii fl jjjijJ i3jj|_)_Lij La j_lJl!j d < t- < ->J1 o jok Jii_a ( _ ;r L Ij^aLfll <jjj-!l LLJjl 
J^aOj LflJI ^it-i in" itLujjiV CjLjJaj (_^>- (Jj t L>-aJj*Cji Liajl Lftjjj idil ii i nl'q 

joitil ^-u^j-usail cU-aLiJI ^^J^. j-*-<-u (_jLi JaiLeJ (jl LjL jaJ JjLv 

La! .LUi 

j « -v (_^) ^ 1 J S C Cj^Lije-a i _J-«-!j (jLjuk iclj-A <L1_3 i(j^LJI ^1 d i i u ilL 
ti-dK i^itl (j-w '"''jTj (j-usVI oL»-^ (J-*-^ I a l"i a j ( w ' <a <Jli I a K 1 1 Liajl 
(j^l (jSLI .«d o flj V La f-fj-LM J^jj» :Sj_aL>J,I ^yfl d i .i a i ia cL_cSL»JI .X->>j 
SdJJi Jjj i ntl i ^flii) (_yi>- (ja^Li (j-a '.^»1 i iUjj c-cje-t r u (j I ii.U£L<u 

i!j>L>.Ijl1II 3 K uJ, ,_L. jL*jI (jSUj (^^o. ji£! oJaj ^1 «LvL». dJLfc oul£ 

3j< i U iJliljl j "i r VI ^ «' £j_uj_ufc (_£jj . [S—ujSL^^j-^UI] S-uLjJI 

(^^.lIsIjILsVI jjjjJlJ>J1 ^Ojfc ' a H * )1^0J>J1 (jl^ i£^3 t4_U-ujL>. (J IM 1 llL>. t 3j^j-a 

lIjI im » j i» Hans Deter Zeh d uu jJuj jjL* tu>- jls ^ jdl conjecture 

ji 

Cjj-q]2s L»^ Uj i ii i ^iLaj (jrL ( _ ;r iJ3lj_j£VI 4_<jiJlj>. j-^o-Ij «-11 UJ-^ 

Cr^ QjJ «-11 L)J-^1' '^-'rLLiJJ <— il j Lj «j i » (jl_<iJI 'LLLv jalij 

A.O. Caldeira I jjjJLSj W. Zurek ^Jjj E.H. Lieb t-Jj K. Hepp 
JL^a Jlju j«J j . jJuj jiLfcj E. Joos ^ jjjj A. J. Leggett ojJLJ j 
VLi (jL< sLj^LflJI ^ S*L^ L>jii^!j iTjIj-uLUI ^><-u! <>a (jl :LLi ^ 

SjjJij jjU i n tl ojufc uuL i fi uuj£\ Ij-ti-lj .cLuL^C «Jli^Li-IjiJ ljr j~j^\jo (j I (^ 
(^ (Jlilj-uLil itjjjjtlll 2 t^-».^m .S-^Ls. ^iLj t_y\£. jL«Il£.VI (jjj ,j^a 2-aLc 
J. M. (ja_«j|j a uLjj J_« — c (Jjj — 3 i^J-j! (jlc ijjjiJjL ^ ^^"V ^1 «Jl 

. LiLal ji^Vl ^ JIJjV .S. Haroche (jijjLij Raimond 

. YTV ^ (»i*JI «iiii.il> ^ (jjIjVI «UoVI j-*y>. ^4 I Jl4 (*) 



(juUiUJ iJjIHJI jjj (jJI yju\ ini) (JjliiJI qo 



«Jli^^-jLa-aj <ls\ u/L-i_3 d t-i < n 1 jl d U j m i d I oKi j__ul_lll u/ (jSLa-J V 

dili £-aj .Jj^Ja Cujsj ^1 ^Lbej ,jJ cLa-jT i^-itl SjLv^I (j-\_a_jej (jl VI . cLljv j^a 

LlLojLLo cUjjiLUI ojujJ Lul cL>.jjJ dja jJLi ^-juJsji,! (jLa 

.(-jLjSLII Ijuk «LuJaLjj (j-<uklj_i j» I Jiitl<-uV 
,j-a CjI j m^LHI jJLLa-a (^ i i_£ j-!l (jl_aj_u (jju3 ^1 d 1^1 iitl 

i^LlZJI djl o r *lj^>-l |jL>. 3j_ij*-a J^-p 3 t-ijj'i 2JL>. (jl (jjj ukJI (jj-ZJI 

2U: 1 j Ali JL5J.I ^ tillj jlju 2_«jLui c.t . <^>T j^lll 5 k ^ M 1 1 

( j JJ l_i_flJI ^ Laj j ' (jLi w ' a 2 j d \l 1 1 ajLujJ ljr i-u\-<-u'$ I \ .j_»jjjj_£u 

<j-\j|j_ZJ (jl_*_JaujtJ I o fj j "K (JL-lU Jj j i .i 'Sjj) d i ii j IHI cL-aj taUI j 

.<<ui1aSJI IS^uK^ 

L-il!l jl jJLa I jl . La 3j jj i_iill <L£j-a 2 Uj.'i gjjl j~(f I ^ ju>. 

(JlLaj (_^-II Lflujaa-^ a tUSLaJU 4_La5jJ (j-GuSLa-a (j-CLa-^ L^i-" '■*-* - Ji ^ ^ /V 

4uu»Sj"l ^ ojuk .Z- oUoVI (jS^Jj '£b-^ ur^ ■5-'^" La oL>ul ' MH 2^>a 

(jl JajvVy J -y- + Lauk (jLjJSLai,! L*LLa-jj3j iLgu-ul_L3j I "i k -v^La (jSLal (_yuJI 

I J_ju>- (jLijjLjt^ «( y- - j!) y + ^ufc Z- ( alll 3-J-£jJa 2_*uJs» jrpjl i »tl LlK 
. jjjljujl jLUI [*.Ijj>.I ^^uLaLc] (jjjjj^a d U i iiI^j dialST Sjjjuaj 

Sj_>l SjLjjC <U3 (jjjl-LflJI dJajjj (jjS«J (jjjl-Lflil Lvij^jl (jLa_ooj (j^3 ^J-^' 
SuSJiJJ ((JjjLlIII (Jj-3 ( * ) J-au-3 JuJajI,! -5Ju*J j_ZuJI,l Ijuk . Sj U i n a ^1 j j i""l 
|ju>. 4ujj_aJI X j<uu3 JLui Iuj_auju3j lj^>. ajuuua ^0 (x) d_l>.j-a dJb (jjSLi ju_?f 
i("y — jl) y" + (_JjLcuJ Z— I (j rit 4ui>j_aj jluj_>JI Sji (Ji-JJ LaJuX. . j ntnW £ya 
\ + ^1 SjLui/VLi -I j aJI 4u5c_uj JjJu>JI d < i'r-i j^a juJa jjj tiJju»_LJ juu/JJll (j La 
j-uijil ju^j^a i a uaj ^\ ( X i'-(X) j!) ^(K) i^jil 4Jb t> _L^! 4_3Jli (^-) 

' ( ^ _ ) ^ (j' 0 ''^i^ ^ i i a j J taJJ I JL>- clijuJa 

I ri ir^j ^ U «_i (jl_a_j_u (jju3 jJ_j_5JI Li-cS L aJJ '(j^l (jt^^*- l' i " 

cL_l£juw SjjJI Ci I i^>j Ijl SJluuiJ ^ucj._bj (3-^ * LiuSLl w S >■ (jg<Lj-2J I j '^>j— a 
Ijut-a JljjV jL^>JI (j! jrp- ^ .X- oL>uVI ^ S /Y+ Lkjljuj-a SuJLaua lJiJ 
4jL$j ^ j.uijuiJJ ^t>.yi,l 2JljJI (j! 

j^I ^Lz 4Jljdl .^(k) = p /V Y) 0F+(x) + ^FJ») ^ ^LiJI 

^jji ^fjk) ju_^>ji \+ j_^jai ^ j_^iii j! j-^jj ^jji ^p+Ck) 
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JL>.jj Vj ijojj! jSU! «Ljj-i-3 (_j-i>- J-<-u J uajs]j jJL! i. n i^iLj dJ mg" d K j uuj I 
jl Sjj L^-i^ (Jjso SjUJLc i—ijLso 3j5=_lUJ! ajjli J^jjJ .SJajL^s L^jl ^ dlA ^-51 

d—i^sLilLal (j-SU-s (jSUj 4-aT o-^j-I "^s^-j^' JIjJ-II s-^'j-* : J— AJ-^ l)'-^ 0 p j »" > 

LoL«j I <j i n j tjSL<u Sj^La C. < ini (jjiLtii! «Ltijis. 4 Ujj'i jl : jLo^-U ^jij^jl 
yy 

f^yjs i g>. ( ^ • ) dj^Li (jj^Li j^Li Lt>.j>j^j ^>-JJ • X JLs-lj j-tilLo j» I JLajjjjLi 

oj^Ij jj-Jj ^1 y >>iiaj. I , I / (x,y) j! Jj »Y(x) Sjj.^1 

ij\ajJ>.\ j-CiJI.5 J-^L>- (j-* <: ^H : ^J-'•' SJIjJI eJJt .tillj _j3ej ji ij._l«ILo j^fLi 

• S^uj^l JL. W ~ (x)j T + (x) jrOJIoiJ jrG ^LUI .^F - (x' y)j ¥ + (x,y) 

"I g-2-ll ^ Laj jjj [4_un 'v i i^g^SLJL 1 ] 4jj_^>JLI ClLfl uaJI y Cl! I j—jJLll I (JiL*-! 
>_ ilf I (^3 <L^-jL>. I uajfj i<t±>.ljij 3jij^*.jJ,l i-iLj^pSLWIj S-Jjj^l JSL! 4JU .'^"tl 

ijiUi ■ t-> . ^ \l 1 I S j U j . jLjjla jjk (J^jtil -j 1 *^ II (_>a*J tiJLufc (jl^ I jl 

cj^L>.I JlHII ojij ( -3 xll « jj-S-aJ,! (jjl "'"II 3j-&Lio» *ljj <i j 1 .i Jl_>JI Sj S aJI (jl 
cr^ 7 .'**"' ^ + ( x »y) 3Jb jl tjjL U^^yi [4_ujSLuij^SLiil] ajj-^J,! 

I Jlj». 4_ml 1 11 » iL*JLIj 3j-^J 'Y J-d-*-^^ Cr'! ^ J "i ilL* IJl^. S ' S « 8 j-^^l <L2_<JL>. 
^_jjua t_yz>j£ j^>° J^ 1 " JJ-^ *J^^ CijK I jl .X «Lajil ijjijll Jj^sjJ, 

i_jjJI L*JKrL>.VI jjiuu Cy o^^ 3 ^ 'ijlill Jj j 1 n (-;T ic- *t_£>5l-5 [^1 jS a] 

*Lbj . Lu-ulj 0A3 (Jlj-Ij 'ijJ-A^'J a_gjLii_a jjt uaJI diljjJI jaJLc ^ CjIj-uu >_u 1 uJ Jc3 

. UU: jrOAt^ T - (x , y)j T + (x , y) jll^^l jULJI ^ ^ t> 

(JJ-lLl (jj-Jj =](_!(_!(_! (j^-l 1 U<1 a J^vlj jJt i flj riU J-f-iu CJJ^CJ LoJlIc 

jjiaJI (jjSLj '.i_jlj_L»ILa Sji£. j^j«xi LoJlIc j^I SJjJl^. j^Lol 'J-f»^- 0 [ U5t^ 



(juUiUJ iJjIHJI jjj (jJI yju\ ini) (JjliUl qo 



(jj-iL oj-Ai ijj jljtl J^LI JjsISLII oijo Lulj 1^1 r cL_lL«_«JI cLljs-LlII ,j-a 

--L-* £>V J>U_)M 

_)Ijl__ (jJoij ^jJI «decoherence jjiill jjl mi II» jlS _±l jJ <y 2___;_, 

. I o Lu J-a__e-a _Jj)a-- fj^-i ^! 
(jj-U (jl X __JI d j 1 . l it Ll d't^-^^La <j__«_,l 2_ij^_t_a __5li-lj_ (Jjj ^-S-j 

2_i__ 3 U n't <>j_- .coherent L_jl m* a y (j*__t_>.jJU _<rt_J|j_l _L____.I 

Jjjjjj _|_ll _-L.J • -'j-». LjJ pjl 1 nltl <_3_OJj/ (j^-Ij , 2 tj j , uj I j*< ' J 

d 'j j j 1 1 Lj-fl-j oj (_y3 «Lljvj^I jjljjiil iLiJI liJjl 1 11 tl ' ** "j ' ".'J dje-uslj 4je_uiill 
,Jj1_£ ST" iS 3 "' 1 " a Ur^ C ^H J ' _J-^ iIj^L>.I J_il 4_cSLa_a jjtlk^ (_gl (j u -1 taj 

Ijuf j j, t" 1 n 't jjJ 2jis.ljJI 3_l>._jJII L4IIIJ jLa i2^a 2 Usil c*il£ lij 5 1; — M , 1 1 

3_Lj>.j_a 3J|j 2_a| jj| .3_^,J! 2 U aJj S^vj.^ 2J|jJ (JjJajJI ^jjIaJI j«-cLuJI 

4, . . nj v P _ (x' y) + v F l ~(x,y) £*j>. <_LaL*. a_p. ausi ^j^sJj a - :i Tua 2U:;t 

ijjs-VI I ogia i_L^*J i^La-l JlU (j I <j^-4^ V : Cjjj. jl_y>-J J-^ 3 ^ ^L-J-a t - *^ 

. ^ L a a * rt (j^liiu 

4-lj-uJl^JI Sjj i^ll ojufc t_JLa ^^3 Jl j ii .i 1 1 1 ""H ^Jj-t^j <— <-uaj (jl jjSLaJ ^ 
lJ_U*ILa (_!(_!(_! LgJ "Lljv jjs 3_J| j jjJa l.iTI t *JiJJ>. Sjjjij (Jllljjl J <i "1 ri't Lu^/ 
L^J (_^>-JJ uJj - *"' (JSL^J j* 1 (j' • ' ljL -^ dJaj^uj ^iLftj VI jahili 

,jSUj iJL^v j^lc .djLo^Ltil SjjJ^ij 2 j ,„<r MJI iIjLj-U-jiJI 3-j>Iij 

cLiL Jij n n t, I 1 ""^ Sj_&LliJ 4_uji_ujJI 4jt;Lli!l (jjz. j j j t "1 II 4I3I 1 njtl ^ <j" 't; 
Ijuk .a_j^ Lalj 2^^ Lal 

£-aj .(4_uL*^>.jJI) 4_JI_«JLs~VI SjjJij cUj_Sj (jl (jSL«j La (_gj I 1 ^ 3 jjk I_<j/I_<jiI 

^j'-^j 0^ jl j-<j/ (_£i JL>.^-1 V : mi U (j_oj>J1 ^_a LaLxj aj * IjUfc (jLb tiJJIi 

j n "1 1 n_t V J ^ ^ iJaljJI ii U i 1, 1 J in riil lilli (jl I j_fl> (^l 1 rtj uaj (jl (j£-4J 

IJljj LajL^jC jl) 4jWaJI (Jlij^a *l_ij| S^_j ua 3 4_j_Laj 3j_li (J^L>- "*•"'.' 

(jjjiiJI tjufcl—soVI J-^tj ( _ :r 5l JlJLjVI d < i'<ij_a ,j^. IJl_i_*j LiljscJll\ j uijJLI 

LS' J-^^ d 7- ~ J La (jl_Cj_<-uj '. ^ — jl ^ + (^1 (jLjjJjj (jjjL^J_a j j f (jVljjV 

. [lJiJ|J.I] y j x (ji^S jJiill ^iij .Y_(x .y) Y+(x,y) SjuoUlo ojil .Lj-cbLj (*) 
,^1 ^Uiill j^u V i-,,„<r I i[j ,U ^li: ^ iu^J irreversible process i, ,„<rMll 2uL«JI (**) 
.[jU>.>UI] iaUaJI ^ 
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t 4 rnn'i eJsjJI jl <CLoa Ljjl d Uiitl (jc (Jj-flJ (j' (j ' 1 ""'.' ^ •(' 

jJL! .jJLjjjj_<I/j (jLoj_u (j-a (JSJ d U i .i j 1,1 4j|jJI lj_ifcLLi (jL^ I o I j a 

4 Uii j d n U "U 4_«jJ_JlJI Sjj U < n^LI J j iLflJJ jjj' 1 11 "'N Sj_&Ui i.*. < i'r-ij 

. 4_J LiJ ! jJLj jijj_<i 

, jj^j^l! 2_iKJI S^j^JI (jru 4iliaJI L$J}Li- (jjJI i-£lJj .Lij^c jjJjIN 

f. jj.1 j' i»J-b (jJ <_ r j di II I j_gJ .4j|jjJ 4_ljjJ.I j_i_c. 4jjI j^*JI 4£j^*JIj i^Li_a 
JUJL-p 3_j^_La_i I ' aj 1 Joj "i "i "i >j-S flJt I J; j I . n " U 4_al_*JI 3_j^_kaJjl C^jL^ I jl 

. theory of dissipation 

SjUJLp tiJLui OJ^i ^ LaJUC CjJLa_J IjLa» !(Jlj ' "II I mi M lillj (jir *Ljj 

oljjVl =] lU5L_lUI o5 m, i? jlJLI a^L^-VI 
3j_&Lti t^L-Li: c^Llj ^l superconducting 3 AuojJll 4_ljLa [3j_^-Vlj 

SQUIDs JUi^'v i .1 JajLj C^jl£ I jl .4_Lbjj*JLa 4_2j^_Lij .Sj 7i (i 1 1 1 ""'N 

L*]) i^Lui ( * } (a^LUI a^i^^Li s^LIkJ ^I^JI JiljoJI J^Lu ^t) 

: Li-».j^«j Lpjlj^ L£jJL-u j ^tVi Lg-jLa i(j<sjJlZJI j < utJI jaJ*^>-J ij^-" 

iSjUJL>. 4_ il a- t -a 4_Ajo JajLjjJI ,j-a Jmj_lJ| Ijuk (jLa L*llj £-aj .4_Lfl_aj CjIj_uG 
^Llaj j /j 3 Lcj j mi j_i£VI La| . ljU>. (J-;d-9 4 < j j U II t _ ;r 3 Lfcjj^>.j (JLaJLa-lj 
» j uaaJI ^ I : -Sj) S flJL I 1 ""'N L« I (3^*-*^ I JLj-*>» <— ^JJ-*-a or^Ul-^ Lr'^ij-i^ 

du fU^Aa fttSLse J (J3^ iSjUJLC CjL^jj^S ct^- UsJ-* 5 ^ LajLLc g- 1 < mi V La .mJjL\JI 

UJI 

mJ? tilljJ L\jj JL»-jj iJ^UsVI >iL2 V LiW: C^jl^ jJ L»^ n aiuiaJI 

Cj^Li-ljG ^ la > a D' ' " ' ' * N J " fti^-" U»' ' j Lu jujLp 

^sjj-Vl ^» JjjS^i L^jV (Ji^K) s^^iA U2b L^jjjj- 1 , <~<~ SQUID jujSI^ ^lUi^tl j! 5_JSJI (*) 
superconducting a_S5L^UI a jl.^l s^UiJ ^IjSUI Ji-laJJI i^L^ : j , , ill I j_^J ^JjVl 
. [jU^pJll] Jj^..i'l u ^sjj. t .quantum interference devices 
^jSU .interact Jiiil <Ua.jj^i_kjVl ^ s.UL> . jjta Jiiil Ui^Lj^, Ji^V : Jj5 j-» U^if US (**) 

J. iij 5jj inll aj-^J (Jji-iiJI *jj J^LlIJLI ^jLIJI Jl-iA_j 4jf — ^pLjj — Jji-ill i fil" jej 



S^LtS Cj^La-ljdJI a'jJt i±jJL>«j Jjk .^LuiJI ^j" mJLl ( _ ;r ic- LgJJLC.1 i .1 <n 2_iij|j£ 
^^lC 3j_a JjV I a"k-->La ,j£_af i_J>LiJ jdJI «jufc (jV i3jL>.^M <-3>jj <j^tj 

• T. Young jjjj (j^Ujj i^jlj? 
^jjJkJI UjLlIcI ^ j^-ljj LuL^- c_jVL>JI j_u (j^l Luu 

jjJljJUI . Iufcjux. cjJl^j (jl jjjuuJI SjufcliaJ (j£-aj j^jJI Ljj>-2j 2JLaLiJI <LujSJ"l 

U a i ii j La (Jjj-b (j^- I j «i ^ i—a-i^sjJ j_uLl!I Ijuk . I_lslu_b cbl : Jj^/I ^1 <_j jujub 

3 » m <ls j uu ^ jJI <>»jJI 4jL i_a j-jJ (5 jJIdamping time Jjl ^ ~n <j^j 

(Jjl i>i ~itl (j-aj d k-^^La (jS-4J . ( _ ;r «isL>u (_gj l_ i _ " iu > . 1 Lo J-aLi-aj J-S-iJ (JjJ-uJI 

_ * " * j, 

. «LaLl *jj ' ^ > 4-3jj-«-a (Jjl-tiajJI Cj^Lal_*-a ^nnn Laj , 5 tj^ , ,. i 

Jajjjj (_gjj| cLSjLojJ Juli <j-ajj '<_>"=L><J! <tLal_«-a I i *^_' I 'U 'j ailJ,l (jj^ i '"' H 

(j-aj (jLi w ua 23 cL^^I jlII ajufc ^^j IaJtl] l—S ils ^Jjl * ^ j tl 4 J_al_» - aj uj\ »_-a 

dulj ^J" 0 O jl ' tali * ( J_al_ju 'j S A 1 1 J^gl , (i"il1 (j-aj (j-° J"^^ UL 4 ^- 1 ^J3^ '^"'^ 

<Uu£ (JlLa (_£ju>.l 4jjLjj_i i $ (jr^- " ^ .' >J-«-<-*J tlcjj— a d j i n ) ajufcj . dJL^Ll 

j^jJI 4jjL«JI <_\jI J^>-jJLi idlj}Li OjLj iJL>. ^g! ^lc- -Sjlj-^JI 2L>jjJ JjJ-uJI 

. "M • jl i<_! (_!(_!(_!(_!(_! cLtJJ_a (jjSLj I JluJ-JJ <<_! <_! <_! JljJuS. ^^uS l I i J I uUj 

(jjSLj jJiLuJLl J) j ii flJU 3jl 1 ""^ ' J -! .' ^ Laj o <* (Jjl i>i"ill (j-aj (j' 

. cUjL&j cL»jj_<j/ Sjj lr^ \ jj J^aj 

j ii ir^tl Sjlj^v d-^-jJ JuX. CjjJL^>JI (jSLajs Ijuk . <*sr i b I J Sjj utaj I 'j jUl 
jrOJLu^fC fj-jj ^jJI JjJ-LJI 2JUx dJJj Juju Lijl j "i r I j^s-tllj 
3-fll i n a I Q_gLua.aj (jl t ii->jXI >(Jj-3 (j-a al * £u al j (_jjJI j_ZuJJll JlLa i(j^j_jiClj_<_a 
j»lj_C JjJ-uJI (jl i J\Jj^e_lJI (_^>-l (j-a i(_p3j "i flj . J-JS-lj (jjj_?Li_a lukjj_£ 

j_uj>_lII (jSLaj .SjL>.lj tLljiaj ■ (j-ajj iSjLs-lj ^J-llj L5jJ^' c *-'- 0 j w 3 ' J^>-lj 

«LuLiuC. 'Lp-it ^ i_j^Mu>.l jG 4u3j i" i n" (_J jJI jjuajJLi 'j S a 1 , 1 1 11 "^ 3?Lfl^ (j^- 
i S» I flSJ I (_j-IluC i 'l i"i (jjJ (j-a j_ul_i!l : 4_ulj ^ * juk <_jIjj>JI . 2 (JjsLilj (JiuJ 
J'C uu - w Laj 2JL>JI ajuk j_uLlII (jl ,j-a Jj* — — ~ T t » juiil CjJuTG 4j*_uJJI ajuk 
J_Lc Ij_iii^ j_i^! i .i; auj|_L«JI i_j>L>-IJl1II w eu ~~ . (j-ljjljJI jLv lil) ^ u»l j 




p2jlg3JI Xn ujJLa 



.(^M-jJI i_j}L>.I jJLll fj^jj ^,$1! JjAlJLi j* j U.r-i") ajLIa *Ijj* i_)L5j>^- 

J_t£. lj^3 ^ i>iritl I Jljj : I Jl>. (JLtSj i U iVi idllj (j£. ^1 CslZ t Jij ri ri 1, 1 3jl 1 "'H 
• JJ ^* > "'~ I (jj U <_l (jl (jjj (j-o cLluIj^ <Jl!^Ls~ljG 

£jl_«-L!l «JliLijI J-t£. «lljjis Sj "i rit j j t a ^1 jU'il «jj,l (_i;jJ i—ij-uj-J J_Ji! 
I g* a Jjt" i h_i cL>.jjJ Jgl utlllj 4cj_»jJ! jJLi JijJLUI 3jl 1 ""H (jl fl-Sj-a i4jxjj_i^aJI 
J^ajJ (jl Ijal ^jU" i n"i V 4_j_jjj_j5c_jJI LljIjjI jj (Jj-flj 'J-^-^l djajj jl icLjj|_) 
(jjSLj (jl Jlju i I Ji^. 3ju>.Lia J i — "j i I JL>- ^ Sj taj (_^^ '. LgJJJLs- «iLuI ( _ ;r 3 3j_ifcLlaJI 
3j_,kLliJ| (jjSj (jl (j^jjej V (jjjjljj-LiiJI . IjjI OeljJ i M-cj CjJljv JlS ,Ji.lju]l 
IjjjSLj (jl ,Jj-3 I (j"it^->.^La (^ (jjjjCjjj iSj_lj^oj 4_c.jlj^a Lgjj_<_ujjj (_pJI 

^^ylc p i ii ^1 J ge "i < uL) tiJUj (jl ^jJaljJI (j_a SdJJj ^clu i . LaLa_i (J-i * * J S 4 

j-AjfLuj'v < n^SLiva] flje rt (JljL-° L^JLJIi £-aj t [Luj^ t njjj^La] LuLj£. (jjSLt (jl I d 

. [mesoscopic object LuaS-"/ U l»>] I La • ■■ j Um-v ^ o , „_i 

I Jj i I . L^^Jp^J (__p^jLkJ (jj-c-llj l^a^^ 3CJ i nl 1 1 Jl>. ^ AjK'tl ,5 rtjKit l ajufc jJlLa 
I Jljju (j^pSLIVI jjSj ciu-a. 1 I Juv «LJLc 2_luI jiT j| Jlc! oli 2JU. Ji.ta ^jjJljjjj aji 
(j-CiIL>. (j-a c_£ljJ 2JL>. ^ £>*-J 4j_uiLL« <lt-n j 'l SjjJt j-i«J (j I -^-»JJ .al^ill (j£. I Jus. 
j-^ay)S o_uJj_2j 3jj_^aJ (Jj/Ll^II jL^>- i il'nj (j^-«U .dl^Ls-ljo jL^loV 3j_&L>. (jjSjJ 
d-ljj ."i" 4j1jJlj*. ii_flJ5_>tJ (^ ' ) ^ <, JjlS CjUjjj^ (j^ j_^iJJ,I (jjijj .gj < 

(jSL^i j«jj|jSLJI cj5L>.Ijlj (jl iUS a J-Sj Ucj isdjjJaJI <> Sll jl " -^V .j_^l|J,I 

Jual jjjljj .4jjJajiI 1 S Ja (j-aj-II J-a (j ^-i^l m W-'iiJ ^J-^^ ' "jj il^'tS-^^La 

diljJlajLill (jiaAJ o-a^ j-jjljjj i_flJ4^1II ^ CjLjjJa^II JJ^C Sii 1,1 jjLujJI 

S lili 3jl 1 ""N (j' Cr^ L ^ J -" L5' "^fjd 
(j£. ^LUaij .(^LulII (_gjj ~ i n 1,1 j<uj| ^SLII Jj j-aJJ <>j S->- d-uLjj-La 

. 4 1 1 ul i n^fl ^jLaII 3j_^iLia «Laijjj tfjLilcLi d <\ (j n \ (jl IjjlSLaLi itillj 



,j^a i_ul_jJI Ijuk fjU ,a^3j^«J,l 2 " ■ uifl (^Jl a j mllb j i Llj>. jj j a" nmi^I 

(j^s j-j-lj jjkj iWojciech Zurek ^djj m" (jijjj-a <u j_U Jlj uu a ,^ ^tl 



(juUiUJ iJjIHJI jjj (jJI yju\ ini) (JjliiJI qo 



i h ir-ijJl jIj^J O^-*^ • -'J 'i n U 1 " ^i>^ ur^ LTtiswLjJI 1 t-i mi 't I 

^1 LfcjJa^i (jjj (j^s T (x,y) ^.j-a 2JL Jj^ (j-a oLiajJs ^jJI 

3j_il ^^llL». j I i<LLj_a cLLajsj <Lljv ctiajs jj^LUj) ^ j V F~'~ (jfil ir-> ri ia (j-uJLv 
2JI jJI tjl\ 3 j c»l J a j-k-u V I iU . (jrj J-a ^ j_3 ^ ^ + j I \ - ^Jl j j ,Vt 

Jii_a (j! <_aj_^ ji-Lp- jtj S aXI ".'tl ^ v I / (x,y) SloKJI 2-^>->U 
!<_!<_!<_! y j^uiJ SJa^^a 4-jlu tijLuI JljvI U^J .T (x',y) j T (x,y) 

3jl 1 11 "'M (jlj-2_flj <_2o_<_u iX' j X (jJj j i "1 a U 4_uL-«JI (JliLuI Jljv^U *G_iL p j 2 1 
<X' (^jL-uJ X j_Lkj (j! £y» Jljlj! e-"*^ ^ <_W 'j-* • j' }L>.Lc o\ iJj^L^\ 

(jL^ . I j ui fl 1 £-a 5LaL£ Lj^L Uajl 1 n"l ''"'J.' J 3^"' ^ (X,y) (jl ^tP" 

(jlj-2i i^f) «diagonalization 3^ La^JI» ,j^ \jjt, <jf <j!jj-u£ o^iii^ 
invariance j_iij>UI Sj-cLa j m£j (Ljj_3j x' ^jLuj x ^ VI 3jl uuJI 

. [jjjj MH 11 (jj-2JI (j -0 ] Ml «M J-^-'j^ (_y£ ^'j^- 5 ' j^J UT^' 

C^>J j— jilaV <bl_i ' fl ' OJJ tlj^j i n^l£L!l l£Lj-aL\jjJI O^IlLoLi — j_ilj^.V (Jj4->ij 
fiU-4^J ^^21^1,1 ^j-a (J^ CjIj-utlLa 4l<Ti ."i 1,1 fiLjjjjUUl dl^Lj^tlll ^j-a ^JtH^ J**—?- 4 

i 3j j t ~i a V j<uj1jSLJ1 l£-uLSj_a — dJIjjJ ^sj-C j_4 I ju&j — (JiiLj i se "II 



diL.olj.3 ^ |jL>. J-^i-a I juij id-ujjLSJI di^L^tlll iya <U^sl_>JI 3j_uSLII L^jC j_«j*_a 
jjl n^ilj ^Lj l 0^ ji i ^ ' " ' "' ■** tj^\ USlI (j^ g^JLll I jLji .ajjj^c 2_jjJaj 
X olj-LJLlil ^ ) «LjjjjLSJI Cj^^Jj^eJlIl ^y> <tlaL^ a_Cj_a^t_a clt>tj lj_jJLj_a V (jjSj 

.(SjiiLLLI tiJj^JI cjL-9£j 

.jj-T m?I jl itiJj^>tJ <Ll»^ 1 jji ; Jj jjij^ ^1 Jl>-I i^lia iX jjS^Jj '( < ^H^ J-^' 

(jl i- i j mi 1 1 ^J-<iJ 1 U 1, 1 d j i b LjjJ 1 Jj i^l ri"i 11 (JajLIJI ^jU" i n't V 
jl_j-ii~l jj^. SjL^ill ^jj i n a i^ljJI jj iK-i <itl f J j a ijojJl^JI LLSjJlj^s 
' gt ge j j * H ^jy-^- a * ) i_a^_i_u , S a rt ^jjl i n't 3JL>. iJ? j^ Cj\j—jlJu1X ^yz>\-^~ 

jj-a , d t n^l£L11 l£Lul_SLui_LI ^3^_u jj i aj ^^yJI 3j-jHil_L^a ^JiJ-i N j S flJU ^jl i n 'i 11 
(jLuj/ L«jk^>l^ (jjiLysLik ji (jJ^J-i iiiJJj tlul j 'v ii"t I-4JJ ^(^I-jj Jl p" (j_t (_g jJI 

• >Ui VJ^- " <n '^' a (>o Cr 1 ! t^ 3 ' - Cr 1 ! 3 .""''W 

3^1 «" t nLi (j 1 » "n La I ua-3lj La s-^jjui i^JLufc (jL^ tbl Vjl (JLaj (jl i-;-^*J 

L^ >(_L^ oLuJsj^i (_gjJI jjtlll ^Ir 2_iSLuj/^LSLI I - L^-j Dlj i-dj" m. U ,jjt>JI 
1 1 j-5-^l 3jj 1^ (jSLIj i2 t .i^LSLil ISLulSLJ,! Sjjl ua_a ^Ir (jjj^La 




p2jlg3JI Xn ujJLa 



(jjt>JI Lij <" < ..I Lul ^jTin . (jjiLLaLifcj jjlj_c.^>L! cLlusLjjJI ir-itl SliUt^j 

mjIj-II Ijuk ,Jli ^-<iu£ t?jL2JI (.gjuj-C ^J-P"^ Ur-"^J i4u^uu>Jlj <-dj " m i U 
LljJsIjj 1 1 'u n a q\S lL1^AX\ (jl iii^itj LuLc id-lal i uji CjIs jJi! . Ljuj^jo LULc 
^ o mj L_a fjjj j t mtl Lij^_cl Juk Sudi/C j liLa ,jSLJ <Ujj lt *J>UI .4j 

SiJjLajiaJI lUii'g ^1 (_Jj^iaJI »1 i>>iitl 
(j-o Jj^sIjJI Jl_l_»J,I ,jjjJaJI (j' 0 p l— ° (j-ta «* -S _9 — S — 3jl i. i 'it l juLii 
(jrt-»xiaj (jSLajj . <-dj "i m i U (j HT-U tlieJjJU t_g jl i i i M ^1 cLluIjSLII i^jLil 4ujuj^»u 
. Ku_aLujdJ Jst ,„>LSLI1 i lua^JI ^ iJIJUI Jj j m ^^k. i JjJ j "tl Cj|j_uLi 
i(jjj_lj ^1 (j-a i^Ljj—L-ljJI Ik-i a ^1 ju>.ju c?uJI Sj_i_-».VI SjJajJI 

» 1 ua£ cUlj i^^a Sj ji i ^> *lju>.| (j- 0 (j^-° '^jLd jl 'l t [^^yjj'C i njjj^La] 

j j "i «j SjUI (jjj 5j_j-j-uaJI jJaJUI ojuk . Sjij-jvjJ,! freedom 2Js}UaJI <JjLj*.j_> 

Ijuk (jJJ jJajl» lili J>a!j Lfcik. 
(5-iLc: ^ ojuk joJLjiJI (j! .jl i ~i r VI ^ j^jI jlll jj ua aJI 

KjjlSLJ, 2^_Llj 2 2 j S — tl u£ (juk '<u|>II « juk uo (5j^>.VLi j! oL*jV| 

(jjSLj (j? id—ulu 3j^o »1 U i .n (j>^ O' ^uj ( _>^L>Jt LULc ^^3 ^jU" i .i 'l .joujIjSLII 
(Ju^_lII (jl . ^flii'ij (Jjj (j I LulSLoLi .jji" 1 1. a jjj»ILo (Jitj < Jj Ju>. jj^o (jl_i_fljjX.I 
L^jl IjiJ (_yuJlj »Lj3j^H "Luj/Lj/VI (j-^jljJin £-a LaL^j ^jii'ia ^LlkJI LtI,L«J 
Ijuk (jl i. 1 1 ii -w I j . j*lua- ' " jVlj i_ilLlII J^-J-cl Jl^j idiu^ls Sj "i ii t oj^Ljjj d j fljj 

. Lul j o i'itl (jjs Lj/L^ ,jj»ujj/l 1-4JJJ i^J (JLio-VI u i 'n' n s 

'j' ** 

j_La »1 o i n 1 1 S^o^Lla OtjL^ ^^Jl i2^c_LliII tfj-^J J-ii-l LouU^. uil^m J-^ujl 
Ljjj joJ (j-ui!l idulj^l ju\flj (jl lj^i-1 ^jt-i" i n_) .(jilmll (j-o i_i!l uuu ^l^v 

(j^s j^jjVl LULc: ii>uj iciiljjj^j-aJI (>o ^LuiJI (5_jL>JI (jLSUI liilj »1 j 1^3 VJ 

j' 

Lkljj I o ^ (Jj-J LoJujZ. 4_»jIj i(_p3j^l jJI_«_>J Lj» : ^LjLu3 i fi"i» . J^jlj 

and might well be :<U>2j s.v T I iLu^LUL JLHa-VI Su^UJI dii^Iaj laSuk (*) 

ijLS Ujjj .«LujJlII jlJLHII jj» I SjU'iI m (jjil; j j . «j jjkj .worth a glass of champagne 
(jl J>5_I^ iJLil>.VI (^ SrU-^l Lijji^^ LjjuJLSj £-a jjijj j-u_»jj 1 jut (jf Lb ^j^-VI 

. [(jLa^-^lil] ^Lfc£. (jl>. i L^^jj>- I <j l> f (jl ^flJe^ml 1-^1 J>^>ll ^ t^A" %j kjuu1 \ tiUj 



SjjjJLj jjLSj LajLLc iljfcL 2 ^ f_S^ 2_LijljSLII 2JIjJI La! !j_<i_JI 

L$jl .(JL»JI __.ll >kiU 4_u*JaljJI 4_2jj_kJI ^ i>juk ! L^a 2_5_Llim 

Sj^C ij^-l 4j.il T a *Lul 4_!L>-l_i2_a O a ii-i 4iiu>J tiJLi-ifc (jjSj I aJLt£. 

0 a ii-i 4jfcj_i LujJ (jjSLj Lojj (j^tjj .j-a L^VLa (jl ( _ ;r <jijj_i!l (Jj-5j i ( _^Liejil 
(jl Jij 7i ri 1, 1 1 ""^ tali t m_i Jjk mi j II (j-u (j^M Lulj Lal .J-4J Lx£>La ^jj (^ 

4-uaJLll CjJj .^ujIjSLJI ISLulSLua i. u i n_i ljjj>.^a (jjSLj V LajJ 4j| i ?».^.~<Ct (_jjJI 
(jjiv Lgyl (j^l jJI ,j-a (j5LI tiiJj ~i i"i a (jjia. (ji-iV i"i 4jj ii < a j-J-C 

^cjjljj i " ) ^ ge 1 la < a i ) I j""* < a (j^Laj *Cu mi (j! t^IaJJLi Jlx<3j tfjl uag 

J lu flJI IjjJlj>>jj iljLA J} I 1 f^-^- • Lj-^ ' ""'l ij'-fP O^" - *- 1 C7"^' ' l rH*i>- c - 

(jSLI . 'j fl-fll I (jj^ i n"i II ,j-a 4jLijI (jSLaj ij^ 1 "3^U <-tu flJj c lLsjj-Zu (jj 2 — ' ( _ ;r 3 
d j i^-sLa. Mji '■ j j j $ Jlj*. ^1 .j-j^I <Lj_jJjLa 4j*_Lli!l Sj^LuLoj p" gj mJJlII li jj-a 
^1 cLa-j t <r\ Jljlj (JJaJi >j S a 1 ,1 t n' W 4 I ua a -i $ Lkjjj-aj (jSLaj 

4_2_j_a_>JI |>j |j (jl (_yj.au Ijuk . I (j V ini") (jl 4_JLi <_jIJlj>.V (jSLaj i Jj^l 
La 3j__bUaJ jjj lJljjju ^)^a1 _J^-£. La Ijl .^cILi1j£LI1 LCjLjLC-us LaLxJ ^j^- tr> 

L*jLl1£:I (jiUj j-ifcl jliJI (j_La t jj i^ ".II j tiJljj^U SliLa 4 S j S L^jf (^ 

. jjJLLa (jjjLi-»^ (j^- 4jou 4 j*Cj i ii^lfT (_^ajl uai» 

1 i>i_il Lajl iJaila Lij K ii" joJiu(_a 4j>-jj V liJj "1 mi U ,jjir>JI (jl LajJ^. 
.JL>JI 4 «jiU; Ijjufca^. (jj£j jjLsjJI ^^k. jLiJk:>L! (jLCa^l Ijuk jla iLJLjti! 

. LaLaj (_gjL«JI j^flljJI jukLtajs jjjjj jj ii ri 1, 1 1 n"tl 

jjjHj .(j^ajJI oL>>jLi J3 1 » "'" >j S aX\ 3jl ' ""'H Lg-ajJL (jt^-II Sj_ o~^/I 4 n-r < tl 
oljj (_$jj| joJLkJI (^ (j^ajJJ J 1 'fi aX I tfl—soVI (jjC »[jj j ri tl (^ («J^-S jJIJ_<j/ 
(jj ir^ljJLjl ■■ La «j 1 1 j jl aJj jl jjj V 4_jLi Jl-i jj LJal j"i_i _jj JojJI : LLi I La-j ie a 

.(_,jj3Lil <-jlj^>-l (_p=j «J joij— flJI (jl 1 <a j-i tiJjjj (j^eJ '.*Li.l (j-a (jjj ij 

(j^J j_j_ai,l ol_>uVI I JUk (JlLa J-^-JJ V (j^J i^LjjlII jsJLkJI (^ oLsot 4j (j-aj-II 
(^^ t^ujlj£JI L£jjL£j_a I gj fl Lu - 1 jj j Alt 4 j 1 iiLcu^/I (jijlj_SJl_2 . CjI o j 1 n -*J I 




fouulgSJI Xn ujJLa 



(jCt ii jii ->J1 (j-ulufc <j-u Jju-Sj-UI i rn^ .(j-ajJI oLsol (jj»Sju LaJJx. I /j i n flj 

SjjjuuJsjLtui,! 

J-«-*J . JuJ i' tlj Jj ii flll '""'^ (j"S> «Jl t^i^- J-^ ^j-^J 

Jajjj CjI Jua-VLl ^1 ir-i" a (jjSLj (j-ajU (j-»-«_a ol_>ul (^ -^j ri flJU (jjl i " "H 

(jr^ (j^l «lL^S (j-a (JI_2_uVI J j t" i n_i ijJLiUl Jj j < .1 ^^i^. . I (j mi 

L-yjJ oul_^ j— ><-!l d Uiitl j>j_*jj iSjjj 1^1 11 j-JLjjijj—ii 

jufc £-a LtdlaJLa (j 1 ^ S ri 1 1 1 ""^ •^jl'-^l 
1 J j 3 itLLus cLLi£j < *tH > " a a 1 11 j 11 w j~ * 1' ■ t- 2 a juju?o (jl I i jlr (jjSLj ,jJ 
^l ^jj-J i<LaLi 4J3J-1 (j-C_ij>.jjU I 1 jj'H' j_gu?o (jl l uiajl LuLc La-ilj j 1 n_i 
^JJ LaukLjJL». Jijjij (jl (j i 1 n*n 1 1 o /j ' a (JSLI uuu ^Xfl (_^J1 ' I o /j"lj-L«_ba 

. ijj"* - " t a a Ijuk . cL9jJ i t n iJ? j^ jJu^j-uj «Luaju^l La 
(j-a 2jjSLa «d U £tl« Ou-lu? 1 jl . LaLaj (j-oJ ?4jU1 (^ 4j|_a Jj t" i m a Ijuk Juk 
oL>>j1j kJIiVL^JI a KJ (^ (j h*C « 11 4_lLj_iu ^Lj-SJI (j^-«-! 4jL-3 iCj^Ij jl (j"lJ_)J 
jJ^Sj iju£l 2Jaj_i jl .dili <j^-4J V Sji <_!<_!<_! -5j^*-J £-a (jSLI .ja^J V (j" 0 j-" 

^cJLjlII (j^a j»u_£l (j_jSu < n (_p3j-JLll Ijuk ^_3j fl^e— tJ cUaj^Ul 4_juJju?e_jJ1 4jaj ilJl (j! 

1 jU r :2_^uji a m .„iii <_ , 1 1 ai j^ju (jj L^jf a^jjj ajLJL .aL^L 

(jl Jj_Sj (j^s t£jU^£ idlli j^j . LuL^iV IjUsj jL^>JI JLjl^VI 
ti^rej SJLo. SjLa ,j^ 4AJ^a 3Ujj\ jUk:VI ^ Jl>.Jj V liU . fji^a 5j! i„a I jui 
S«4js}UaJ! tljLvjJ» (j^i j»j>UI JJJtJI (^^k. dLaj^l ^J^J b.!*"" 1 ^ijt?<J 

jL^Ju 4j| 4j>.jjJ J^iiJI jJLi (jjSLjj cLiSL! t j^tiJI Ijuk IjuJLua jL^_>JI (jj^J 

j_jJuJI j-liuo Lg-3j_*j (_^u-II (iluj-ji-riJI (j-ul '.dioia ulll aJSLj . jjuj/I 1 . . ri"l ^1 Ijju3 

«tjvjJLl Sj_u^ <lLi3 (^1 d j 1 nitLi (j-ajJI oLsol (^ 
(^lll <±jlju>.VI (^Jl 2 1 mllL (j-aj_L! LuJ_a LifcLjol 'j ^ A 1 1 ^gjl , „"1 t| jLlieJ 
'j S flJU (jjl 1 ""'H LTV ^ Sjjj 11 4£^>L«JI >_ 1 j 1 h_ij ^ S ■ ■ " a tLajjJaj 1 j Lajj ' "_' 

• 4jjIj_^>JI lSLj_al_b jJI 1 1 $ ^ 1 fl ' juk Ijuk (jusjJI oLu>>jl (jjSLu t JuJ t "tlj 
j_i^tl! S«:Lrj^ ju^^/l 4uJVI j j j< JLv (^Jl juk 'j 2 -i 1 , 1 3jl ' ""'H (j' '-. 1 .' 1 ".' ''j^P-lj 
(j-^jL^a i>lu?o1 Luajl Ju>.j_i ^(j u-j fljj itj ^1 i m"V1 Jsa^j-ulo^ (^yluIj^LJI ^La_U1 cLa- 1^1 
oL>>jVI Ijukj itLLa jjiiuail tiJjuuiiil ,juu>JI ijoJLkII (j-Sja-UI LlLlLu ,j^ajuJ 



(juUiLU iJjIHJI jjj (jJI yju\ ini) (JjliUl qo 



tiJjjj LajJx. ju^t3 JSL> 4aj>Lo (jjSi «wonder 2^^» d-^K jj 

J' 

,jjtj jo^j . illj "i mi U ,jj»_>JI d_c_i«,j d j*C j ( .i^LSLil ?Ljj_i_iII cLx-i^3 jlj_<jil '■ i ta -».^13 
JSLi (<u-uj-J i_3j_<_u Ijuk (jl iJajl_£ <JliLl j j ii'j L)'- c -- 5 ! (1>^- L)J Jl tH l ^ 

jJujj (_jjJI j^-i!l joJLc (jl . d ri i ulaJI (^ SjuJl>. .J 3 " iji>^' («Jljua ^jjJsj 

}Lal£ IjjJ-5j *Ljjj-iJI ^ ScLifT pkrVl jjStuJI i_jI j jjLoJI cUi (jL-ojVI 

. d i nii 'i jojJuIII joJLtll jJt Ijal (jjSLj (jl (j^-4J V 

l _y^3Uj . d_JjVI ^jLiil (j^o cLiJal j i" i »1 djbjjaj ) 212 -I J-2JI Sj^Jaj (jl Lila 

«liilj Ly i^. «.Lb .u^LJlo/VI ^ Luj/Lo/! Ijjj lSAP <J^ 6-° jjLuJI 

d_j£Lu_u^l^ ^jjLuoJI 4_La_u_) I *j j taj (j^l d_i_u^_?elij I CiLJaJtlU ■ d i (j^-a-s 

,jjt>JI 3^1 < "i i iiI (jLSLal LiojJslj LaJuX. LiSLa-a Ij-ifc (j_oSj I iU Ll3j-CJ 2 i^JI >■ 
Ijukj ii_)5La-ljG (j-a d_JL>. Cl\ -tLaji U (jjjSii (jl 1— iiaj| (_Jj_jj_UaJI (j-a . i-dj "i i"iU 
d_*alj I j i IjjJ I i>i_)l (_JjJj j_o-VI Ijufcj . ii n U 1 "~l I < * j: *-i-" U3^} 
(*— c L?j-*^ S J ^'j^k) ^ 2 i n"ia jjjljj (^1 ( _ ;r «Ii-u CjLJajJ,! (j! LkjLLo 
(j-uaj^j ria (jlJ j-J-aj (jl (JJjLlIII d_ufcU, JljJ-ojJI p (j litl Vjl Ljji£.l_<-uJ Jl2 

(meaningful Cr LtA oli) d^aij (concrete a^-L^) <-_iljU»a : I jJ& ^ mula 

. dj*Cj i ii^l^ [cLuj*C i .ijjiiLa] cLuLuC d iijii I_LJI d j i u ilLi I j U< 1, 1 (jl . SjjjciLI 

j' 

. u U< 1, 1 ds^i ■jI- JlC ' duiLi t;r l£. ^ jjjlII (jjj LojJx. Ij^jj 

id^ojLi^s Sjj utaj d-pjljii d j i^La. L^jl « n I" V a «-(^^ (jr^ c *- j: *-i-'-^' 
(jl (jj-uy L*-« i[(^jSLo/j£LJ,I] (_Jj_^_>J.I joJUJLi d <i U "i a (jjSj J-i-*-* t-JciVI 
. aj i ii-v. * all d_j^j^o c'fsj Ju3 dj| jl iJliUl J j j i n (jlr ioiL>u d < ni a 3l_jj 
jl] cUlsIj ,jx. j j j «" l_£jl ' ' t- ^'a jl_^j>JLi (j-L»Iu d j*\ j i ii^>L$ d j ir-i j-* u « u 
ijjluYj-u\ i Uj i uj (j U< 1, 1 (jl . j<ujljSL!l joJLc d_u-oUtJ (ji»JJ dj5cjli!l . [faCt dJLiiv 

,<bcji (^1 Jjjj^yU 
djajjj (jj)SLj (_^-!l 5^_j_<j_t,1 CjLfl-uaJI JjJlj»JLi d ^ j a \ dj^_lij (_gl IJljj (jl "--iJcj 
■"'l j u<aJI oJUk i_3JU*j iiiJJi j_aj .(JjjLlS jL^jv J 'C i"i d_uj(_a d_tjj_ju>>j 

dUj (j_a ^_Ll£U (jl ^tlaj i ) l_ul ^Jt La . d_ili!1 Cj^_u-£3j2jJ1 (jx. (jjjL_L*_i (Jiiijj 




p2jlg3JI Xn ujJLa 



I jufc . I _i riU ia (jLlaLSjLa cLj*_piJlj ^ Laj 1 1 '.^LgJjl Lcvl "m i ,il ^1 ~i ri a j_ul_*i,l 
OuL^ _aJ i<j-UjVI ij-u Ijjl Ijj-jiAJ (*J O^ 1 -^' liljjj^ j JljiJI J-laJ 1-4JJ J-alSiJI 

d- i S LL aLbjJl ir-itlj d j (i U i 1, 1 1 r-> U 4L0LSLII 3jJi!l Sj_us i.n n'Ci 4_ufcjjl,l ojufc 

(.^-i^-S .^LUaj^l d uiAjJLI j<uj!jSL!! (3Uia SjJlJL! I jJtj .SjjJaii! 

(jlajjLA jLg_>J! ;(i_dJi juu ujj^ijlII j^i (jSLoj) (JLiSLIl jl>. jJL> cul ^ ^^JZJu (j-uLt9 

L»£ i_ijj_2lllj I j_u_*i!l (jSLajj . CjVLCo-VLi (j)^-" (Jj^-I <1^*-uj dJLi& 

ae U SljLJa Cjl_Jaj<_a ( _ ;T 1^. J ua 5e ' 3JjJlX. Cj|j_a a: . .. A. j "I j all jIj^jj 

djjJiiLI a_JjVI CjVL»1o*VI £_a Sjjj^iaJLl sULlLa sCL^lI) (jjSj (_£jJI i^L^aa-VI 

* > " " •» 

JaJLa CjVL»TL>.VI LiLlj Cjj-^Jo LuLJujI «ULi .4jIJljJ! (jja 

2_L<uiVl I j^i-f CjVLus-VI (_u m"<" 1 La fl3 tfjui JlJLcj .«bjAJ jf i2_uLLaia aljt^ 

jJa (jjSLj I Jl^j ta-JI jUaVI ir-it,l Ji-Jjj 1 Lt Ju£ flj OjL£ ^^lll 5 j Sj jj j *VI 

i3j_j_>J1j (jjl_2j (j I 3j| jitl 2jj_LaJiiI 1 jSL«j <ii-j^>- i2-j1_ «Jl 1 i< Lj i_3Jl^JI I IS S 

Juu }Lol£ 2_uLl*JI <Ljl3| 3JI (j-o Jj^jjJ,! (JjjJaJI (jj^JJ 



eigenfunction 2_ul jJI SJIjJI j^'i ^jiilll tio.LJI ^1 3 j ,„ ;\L> Lof) Lia 
L^c < u.-..<\\ ^jt 2 Utl 5Jt ,„1,1 j (^1 ^ . a 2 1; — .\l 2_L,La S-j^ Jj^ 
I»! *! j^-l 3-flj>Ls (j-iiej «as if L*^>) tf^Lc! 3_JSL!I c^jL^ I il 

Lajlj ifl_i2jj_Lj_al o_Lj^3j_a JjL»_a [(JljJl>.VI] JjJI «J^cL^ jjjju j«J jjj (jl Lijlj 
^Lu^sl LjjjlS — /<ujI jill l£-ulSLj_a a_LuiLu^/l (j-ul j^JI /«Jil (j^ I Jlj»-1 j Lij_ilcl 
L^j^J (_Jjl>.^I (j-ul j^JI (j-U Sjj-iLa Lij_ilcl Ijuk (j-a j^l J (Jj .<L*_uIaJI (j^a 



1 jlt-waj LajV Uoj_^u C^jl£ L^jV 1 L-Zjjj-j-al 1^ ^y> ^fi-r'W (j I Jj t" i h U 

j' ** * 

.(jj/LJill (jj^>-l Laju£. (jj-ulaill (j^- CjjiSp (j I LijLLo <i SjS-fcj LJ^. 

Vj i u iijii-v j_uLl£ 4-Lj>.ji,l 2JI jJI [JljJli.1] Jij j gt\t V I 3 j ri 'g 

jLLI itUl d <i j ri -»Jlj . d_LoL^ (JjjLj-S 4jj_Lij j-JaJaj j<uj (_ySLI L&j_£i i_P-^>- 
m-tSJU |»Lju>.VIj (jjjLuill JaSLjjJ dialSLIl jjjljlll jl j"ir Lij h'h ^^>g- ^Jj'jJ 

4jj»La_i ^JLc T l tw I 'd , ^.tl cLlusLjj «L»_uj i la * Lul VI . jJuJ>J)j»j2u SJjLt^a £_a 
t-ijJI SjLcLaJ «lljLa_4 d « j uaj c^USLi ^jl (jSLa.) (j-^^-*-^ 0 O^- 1 -"^-^ w 1 c d 1 o J i"i a 
. LaLa-l tLSjJLA (jjSj V LaJ_t£. La-LajJ i. i i ii*C_i 4j| N , '-^' a 

j fllaj w 2 La * U <— -i I i n ->J1 i_Jje-TLi (jU Lil ^ a i ii" tlcjlj^a cULu^s 4j| (_gl i 

jL>.l_j Vj d Laj • ' jjj^ J ' a aJU jjjUI LoJlJIc S^J_cl_2JI 

(jl Jj^st^j S , „j St I SjjJI jjjlj "'"'*> JijJlI^. i<Qj*Jlj| (_jjJI (jlajJLI VI jl j" r VI 
.Sj^LiJI I j « (jjJI tLfcjjJjl tLSjjJaJI OJL^J (J-uaJCJJ (jr 1 ^' jl J^-^l (Ji-Jj 

«LaJl j Lc j j i"i j-i^l iSj-^~ ' (JlSLui I J d se j" I II aJJt (j-u 1 _puiJ^a <bl_<iij Jlj>- 
jj^aj <U| iCjLj-UsLjjJIj jjJaJLaJJ 1 i" ni ^lla (jLI Lulj Jl^J . ^, S La i U iUj m t "II 
La jjij iJa_La 1 g" i^^L>. »Lc.> "i i ul j SjjJiill dlljJoi. 1 j£. ( _ ;t ^LJl1II 

Sj^cLja A m o ini La 1 jok) «JljJlj>. CjIjLijIj (jl_iilj_jj AjIjlj^ 4-aL> V" i ul 1 i K «u 

^Ltil ^ (j-Uaj jjSi 3-^>-^J,l 3JI jJI jj (modus ponens j^yi jf irjLjVI 

1 (jia i j l-i i"i j Sj i r^i "i V a <Lj_lLiia <L2jjJa cr*J '^SjJI jl CjLljVI <L2jjia 1 j^a 
Jl^p-jJI 0 Sj S -»JI ^Lj-Ljill j_uLlII (jj^J .(Jj/LlIII «j_^>.| jjjIjJ *'>->-l JtH'^" 
2t-ij u ^JSi 5L«_a CjJlj^j ^jJI Jij fl-fll I 3jl '""^ 4_j=_iu_)l «L;!^. i_iSjJiJ ^jJI 
.cA>. 2JjjJa SjJLiI S"r VI jL^ LJiLa Sj , n (_gjJI ^ . n->JI jj-u^Ij _ ^LlIII 



«ijtjjijjLo (jti^^» sj-^fJi ■« IJ 'C - iiii>lsLii ^j^-^i» v^-" iy J_j^" J *JI t^b (*) 
modus ponens cjLuVI «jl^LS jj'^^j -(^LSjI J^j ^^111) cjLuVI Sjl^LS 3^Si Lu»Vjf oJLS 

I M 1r L^ljJ £j^SLj (jl ;J^-i i^Lj-3 4 " i " o 4_i_*ia_3 £yi i*tj»_^JI i fl i ~~ I e i«J_lJI (jlSLal : ^Jt, 




(OuulgSJI <i.n ujJLa 



(jji^tlj (jl LLl ^ i i .3-3jJlJ,l 4jI riir^i joiajtA £_a LaLaj 

(jV i 1 1 1 -> J Jii-^JI $(_guLcj 1 U j 1 .M f-^jjuj J£ (jl Jj-^jj <Ls.|jJI 

jJljj Lo c-^jJ (_g jJI jjsljjl 5J! i 11 a Vl lio^a 3Jt m« J-ILtj (jl I nlr 

3_aujJI» Ju>JI jjUciil i_3jiauJI Ijuk Ul .<U «LLl43~ (_jjJI j^-ill J^u £jj (^ 

.jjjukj Sjj5txj L^J iLkj^c. j j 1 uj V S^J 2 < i .iljJI SjfcjjiJI 2Jj_L4j i«chasm 

: I i^a-^tj (Jl— i_L!Tj LaJ-ic (j-Ti uujT i_ijojl jJi! SSjujJI I fl'jt Ouu>. (jj| ,juj 

(jSLI itbu^il S^JI lupjl iiiJ-Lo t-jjlujj .« jj_l!I c-jIj V tU^M (jl» i V 
SuucLa (jl I ilg Lajux. . tu^aij 2JI jJI (^1 (j-LuLj-tfl^ cjjiitlj LLcj 

2 S j S > lu±jfcL>o i4jjJii!l i^gul j a 2_4jl_3 (j-a I jtl C.) (jSUj [jjJ!] Jlj^La-VI 

(jjjLjS tbju^o (J^ : l_4j|j Sjj^vjjs ^ ■ ac jl 2jj_«_i^3 <Jlij"i i .i SjucLaJI (ji lukuLLa 

(^ 1 (j^f I J . I (j j 'g 1^-<J_) V ^u-u j 1 n T a <L«-3 1 J JSLiI/ (^ 1 jj_iia ^ U< a I flir JuuJ 
cLj_«J i<_jVL»_Ls-! (j-a cL>.j 1 .i i a 4jjJij ScLs.j_lflJj L-bjJ J^>-_a-J liLa 1 1 jok ,JjlJLa 
I Q '1 r J-J-i-J <lJx. J I i -JT £>taj (j I (j^-4^ I 0 L-^iJ-kj (jr^ •> >j ^ • LjSLaJ, I 

.jJaLl! (_yaJL>JI j ii" 1 1. U jij-ailtj ijilJ! j-l^L>JI 

(jl Lufc (jjJLia-ij (j^-uLjj j lili ,j^o 1 U i»jj i,JJ|_1jj ^tj A\% in^l joJi^.1 
tjj i^i'^lj-j (^jJI <Jj.JiiII J^l-J S-5ucl (^ (jjjl>y (0-^1 .j<ukjLlij| I^jj*jcj 

I jujj i4_iSL«i,l joJIjjlII (J£ p i>i" 2_jj.ikill (jb di! j ^ i<i iu Jj-JJJ i4JLo ^jj^>JI 

iSl^j ijiCjj Llj-i i. ,IU~m V Ijuk .3j£_J,| i_jLvLHJI (jjltajJ (j_jSJJ 2-;L>.>U 
jjic (1 f7 LieJ Vjl) IjjI i ri l-ejj i((JLx_li V jl) (JL»_1j ij<u-«_a La (^ 
S j j j II 2_lj>-jI,I SJI jJI c^j icLjJI (J j ir^ijJI J I "Liu3 j_uLl!l j jU(_iJ j-ir 

Ij_uIj ^Lj-jJa (jjjLs lil I j ■ ■■ aj 2u5tL_pJJI <±jju?o .(jOJIu ^Jl dlc^L (j^SLil 

(Jj_o/ J-^j^J jl 1 11 jtl (jua VjiJ (j^u»_JI ^ (j >■ 5| ua-> ju3J\uj . j_juu>J,I Lju-l! jui 

i> JLA * * ^.t-ij-LJ L 4-1 j , 4_u u £> j c 1 J, J 1 ^ luj L^v 



J_j_«_jJ! J j g "i i „I,! j^fl J-J-iJ (J I (j-S>-«J iljL>- 1 j. J i u3 (JjSLIl (jL£ LaJlijZ. UiJLcjfc 

Cj Li J l_>J I i. ilf I (jSLI . j» _^_9eJcJ I i_3 VT jj Ljj i_3 _j_<ji : J*\ ui 1 1 "i ri h V a (j-Gj.-3e_a 

J' 

. j^jlj V d \fi Co LgJfcjLljj i L$j JCLhj V d rijriU 
d_j-3 >_ 1 «l~ jsJLc ^^3 d_«_3j_lj (j I i^-t^c-J Lu I (^r^. "-r^JJ j j l' (j-a J-£j--a I 
(jSUi.1 VI jj 1 a Ti Vj '.43jL^m (j a iXT\ LgjV d_aLi djjJa-Lll . La IjjJ d_3_jl_naJ,l 

L^vj^l Sjj^c Sj£La '(J>-Sj La 6' u-° 'j^^ i_3jjj< .J^l^JLIj 

jjSU 4_lj>.jJ,| ajIjJI «uic Ja". m. 't J£. ^ol ^LjlII Everrett e^jj-tijl 

J3 S jj <1xjjL9 Cili S LaJ, rt (Oj^jAjI cl^-^ -1 ^° tlvO"^ djlju Juua 

(JjLUj 2_l^vjJ,I dJIjJI .^>jJI i>lj-i joJL«JI L^ia j_p._jJI ^LJIj iIjj! 
j_Li 3^ ^VLcLs-VI j djL&UJU jj^ju parallel realities djjl^jLa c1jI_lj<J2I j 

. IJljO-j Ijls-Ij (j-oJ jJaljJI .d_i (_^L>JI J Sj mJll 43 1 1 11 a 
( _ ;r jj/Ju»JI (jlalj^VI (jl JJtJJ .dJLaaljl Lilj id_uj_L>. Sj£Lfl ojuk (jl Jj-Sj Lajj 
d^t_uj (ji^-SLi (jl ^ya j-^l (djjjiajjl d "i a a t u (JJLnJ (_pijLLaJ1 ^L>J1 jjfc Ojj—j-ojV 
La <ju £ya IV I * Sl_aLa_i d <>.^ \t ^j( ^U" , ,.t ( J_^ ( i_ilJj ' (J~"J ' a (J - *^ 

jjsljjl Ijbfc £j>-2 ^>"5 L- 0 LijL£ j! LiLl£ (j! i 'j 2 all 3jl '""'H (j^- 
^yjj_3 -5j^>-J Jl^Jj (jl ^jU"i i n" djj^>o J-^>-JJ V '.j^s-T I^Ji j-Lu (jj JJuLUI 

L^jJJljij (^3 idjjlj^il (jlj^Vl . JLp-jJI Jj-iJI Lg-£:j_3 (j! j! tdllj^ mJj^-I 

. LaLaj (jrujtl I ^ i^t t (_L^-><J i^->u V 
(jjl mJJ^»- Vj id_ilj£. (j ri "i a j Oi^La I jbi (jl (j-t-L^jj-u^aVI ,j^a JljvIj (Jj-5j Ji^ 

dJLLJa j-SL^j VI (_>ujju V pL>J\ .dili ^ j^jI ^Jl £j i>ijJ,I 3 u. ^1 ; a ^ 

(_jLi V L3JL3 joj jj-aj 'l <j 'a (j^ **• 'H o^ - *^ ^ iljLjjJiill i i I I" j t ^ <i t "i U 

.tiilj «Jlis-Li lil L^Jt-a d ri 1 .ilritl J^aLtjiLa .joi«JI J-a djtjli 
1 jSLaj Vj 3jj^>.a^o ' " 1 j; j Aji d_jjjaj 0_a|jLaj .d_JI oijui La JljJl*J1ILi Ijui 
ijoLlII (3LLaj ^1 V j^SIjJI Jj-iS (j£. (JIJjjJI (jli 1 |juJ,l liya- ijM jjj iL^jiaa-J 

. L2jj_iiLLi!l j I d A , „I Ali (JlJaj ^1 ijjdli Lajlj i<lia j aaelJI jjS-a-t La jl-^- 1 
3j£LoJ (JjLail jjJsjJI ^» -» A ll'a S^>L_lL? i fl-mlaJll V liLij '.JI—Sj (jl jjSLaj 
(J£^ (j^a ( i7 i^ w ^^ 3 » **' » 4 e ^- i ^- s ' ' a ' j (j I (j^-a-i ''"'jj j a )j 

Jl>. tiJIi . . d jlr La (jlr »LuSiVl)> . >j flj aj A-o.j j^al jJI :dj|j^.lj <G_uiL>- 
' (j-J^J a — 3^H3^) "^-l- 1 ^ Lu_oAj1 J^>»-1 (_3jj_u 'd , .. A t JL^J?e_1 (j^a 0^ 




fOuLjlgSJI *«i..n ui,l,9 

JU^Ldlj 

CjI Jls.^1 (Jj«-^>>J 4JijjJa_! jj-aj-tl £-a jj W) \ 4jl . jjal jJI» : Jj_ju3 ^ys ^Lj-J-S 

jJjLIaj -3-3j— li CjjJ^_>JI 3jj£u_a 4_£jl ui "i a i_3 jjJo tZi*L->a (_yJ.ll 4 nl" -»J,I 

jjj <3 J -'- u ' LujJLa L£j S J.J J_>. dcm-jj 4.-C Li i T I u jLgj 3j.£LiJ I 

4j|jJI Jj 3jlcLa ^.Jl i>lj..cf (_gj.JI (_^=L>JI JJJU*l j.£j.J .4ljL«>a 4cl j 

Ci. j L£ j._3J i « Lj._i_a J I i dr^ ) >ji 0-^ j-Sn 5 ^tH** 1 ^h?*.^ ' 

cJLa I i3j._j.iJL! 2.jj.Iii_JI 2jjl___~ (jLSLaV \ _/ 1 4-jJI 4_j__j_JL! 

3 jlc L_) (j I (j^-LiJ I 4_%. j JLc I j.-;-»- 1 Lij I j J—3J . __jjj._>Jj t 3-2-><J _J I 

Lajjj 4_j_Ljj._j__ 3j._kL_> Ij._i__._*j j t 4_3.j_a.JLI __1-4_»JI Jj-I! 

_)l j i <-a jjj _,JI 4_i__i_JLi SjLcLZJI (j I VI 4j-u_-iJ 4-j__l__-a 4-~£^J._a 
4___L_»JI t_lL___>J 4_ila.__ SjLcLSii <Jj-M : LaLaJ _) L_J__je_a 

4J__j.-j_a _dJ_ J.-*J Cj___i___> I J — (j-vjj L_i_i_a <j^j_j_ IjJi (j^_jiL_L_S Lj_j 

(_!_> (>u ,j_a ^-j-^j <_jj__w __jj._». __,1L_ i SjlcLSJI ,j_CJ . theorem 

4__JlL___a L_,_L_> lj.JjL_*_i _;_J___JI I jiujjj i4__C-9.il (j-il J 7l II <L_L^L_j 
L_____ j-La I J.UU-1 J~j U-fl-U I ^ JU_J . _Jj._- -* I J-_ 1 J-3.J I 

jj i0J-__Sl j._*j_>- O i n i"-3 1 L&j.Jij) t3 J ~" Cr-*"" 3j._cL-5JI (j I (jVI 

. LaLaJ 4.aJuJe.a LgJjj.1^3 Cjjlji 
3j_cl_2JI ojufc 4jjJi_> (jl i^jlll •Sj-d-ll 4u>-IjJJ l_ufc <(jVlj 

jufcjJ*- o_jSLj Jl^ La 4jj.Ji5jJI diij aiaj joJ Ijl lj^>. 4j^jL>JI 4j^2^^Llji,l 
4jajjil_cJ SjLtil I /j~ jULi f_j£ '"'J J ^* J^' 3^ 4jj^L> Sj^iljJI 

Cjl2 ii" I .j_jLS^JI Jj~ii :Sji_>.lj ljl_c La d ii in i(__;j.JaJjl Lcvi^^jl 
j^j .Sj._ljj.jJI Sj.JL_JI diij I JLC La __3 4_vj^l (j-T j^ljJI j_a 2jj tali I 

Ijuk j 2? i(4-___j 2_aJ_CJI j-jLa-~ 1 u? V Lifj) ,3]j__a L«_^>L__>.I jL_ di! j 

j._>.VI j._kj_>- (j-jjLnj I o ^ i a (J-J ~ 1 3 0 r ' ijr^ *— ■ l - t - 5tJ (j-sjLtjJI 
jjSl^J, 1 _J o uiJ j 1 *^jt^". 1 1 4—LsaJ Ll>. d j t'r> Lij L^jj ^a^-i * ^Jj la * 1 1 . <Jt o uoj 1 
Jlj.3. j i tj? J*-*" ' ^-tI— ^* l>-° 1 ^-^ 1 jJ 1 . L^JLaj a a V 4_u Lrtjv jj 1 jjj lu 1 L>. j i JaJLfl 
'.jJj^jj Luu 1 <3 Li j. j i"i i Lajijji. LaLaj i_3j.u>J,I jjk 4j^/ tf.f_y.t-j ^ (Jj^ 'j flj a 

.«That dilj» 




jl Ijl jjl iajj^c (jSLaj V Luj/Lj/I ljj>.L>. jl Ijls. LciL Jl3 Lul JJtJJ 
Jlia_i LLuaj Lu! j j f dJiJa ^iU" i n 't ^jJI La . LoUj jJsl^JI j-SljJ V 

5L*£. (j^M (_y^>- j-^-^H* LSi-" d .'T - («J i_£jJI ««^jjjlSLjjJI ^oLjj_jJI» 

SLoLaj Lla^aj LtjvLj 

(j-a <U j ua >■ V JJl_c JjL-C. i(jj— 3 ' fl 1 f>*t j "1 ^1 J^Li. 

^ ^1 jlsl j? 2_jJT ^j-Laj V («uil jSJI <j>Iaj (j? 2iii>JL3 ninlju^SU 3jlp-j 

jl ^-ji-ua -5j^>-J Cr^ c^* - *-" ^ 2_a^Lc (Jj-<U Ijuk (jl (jjJjJaJ . IA i^itl Ijuk 

I — gjbe — a (J^J (jl ^ » j n J i?t a j «L^iij (jl t-3 -i-»J Li^a (^ J-Li. 

cjIj j i .i A "llj ^j^-^Lj jJjJI (j-c I mi 'u i_iiajJLI Ijuk (jl ^jIj .J j 7t" < ntl 

LZjLWa (j^-JI lji>J (jl 'J— «V I I -1 j a 'OJAji (jj ' <LUXI . 4_j)JaJj| 

<}£.JU La t-jl j 1 n VI ,j^ I LlSj ja^jjjj iJ-t-i^Lilll (J- 5 ' 'c - *^ 3 ^) (j>^^-^ 

^«1" 1 nl (jSJ - ^1 jj I J J 1 "I ' <*i <1J (J^ (jl SJjjJs 2>Lij IjU JUiJ . JaL-^-VI (^1 

La i'Liic- ^° Cr^- J^'jJ' (jr^l Ij>^jlj njjjLoJI Lgj I 1 IjJLu ISj-^JI 3i3' Ct^I 
La (^Ij i(jAJj_a c) 1 11 A't (jl£LII (^ IjUl s- tjr L^ ■ JLj *"Jd ^ *— ^H*" J (3 'H (^ cJ^^-y 
(jVl (jjf>^2j lili j J* LJiA^ i^Vl «^1 

Ljla i ft (jt^JI (*^L-^Lj 0"3^>U (Jdi'-^ -^J^" C^l ^Ij-^-lj cr^- 
! JuVI (^1 (jj*C 1 uli j «1" 1 uJ li^p-J Ijjj^a LjLc (j-aj-JI 
jo^ t>UJ (_P-II liJJj iSIjLail (_Jj^.jJI - (_£j-al ^^i^. uji» a ct_j_Ju - (Jj-SjI Ll 
cLlaljj «IjjJaj j^aljJI (_L^.| ,j^a j uuJ I lijJ (jl (jSukJuaj jjIj jjjk 

Ij ri 1" -ej jl (jjs Jj . (_gj 1 r-i (i 1 1 ^j^itjJI Jlc VI jj ri 1" -ej V ja^il £L>.jjJ LaLjj 

l^jjji (jjj^-" ^aljJI jLa Vlj idili (^lc- 'j-^ 1 ^' *LL^ cr^ (*-*'jJ J-^-Lpjj 

CjLa^L«JI (j_a dSLLaJ, <i_Jj I JlSLvulj jj 1 k-i t d 1 .1 ri't d "n j j U SJLi^sl Jl5-i2J 

jj£. aj^cj jsl«JI j j ir-i 3 jl -dj ,_j^3L>JI j 1 " j3 (_y£ Sjla^>JLI uiiljLii/yij 

jl «CLaJ-a SjjJaj Lc J_L£3 jl La-lC (j-^fl Lkjij_fljj jjLSjjJI 4_uljL>.j j j i " flj 
^oJ .(J-iILa cU m n t j ■ 't 4jtJal ■ d_a^Lc t(j_uSL»J1 t ^Jb Lulj t cllaj)^ mi a 
'l j 1' j aJaJI (jjs J^>JI IjLjk (^l jl lji_iVI (_Lv3J (jl (Jj 3 (j-a I J-il CjJ jcj 

. Ljjlj jiLui^/l i." 1 1 ujJ LgiSLlj t L^iLukLaj s.Lui^/1 >_ila dJL>UtiLa 




(OuulgSJI <i.n ujJLa 



j i"i i JiJLo Jij ri'tl 2J| i_uxj La 7i "tl (ji-n J (3*^ 

(jl ^1 i>hI j<u '.(j-ul— <-u^l (jUia 5J| i .i a Lgjl ^ i_jLj£L!I Ij-^J d j i n'lj— aJl 

jJal _»JI j j-Ij j-a UUj compatible J^l ^La jSUI lSLuK-d (^JUJI j w mi 'di 
,_p3jLOj V «USLtj iclJj^/I i^jLiil cu l j Sj Ijuk ^j! (^^-L*.^ i*Q-uljL>.jij 

i j M La J^-JJ i [jj-itjj>. d K mi a i_dLjfc O i u jt cULfl I jl^J . Liiajl Ijjta 

oL^jJ (^Ijv |»L jLijI 4j>kiJ! o' J'"- 53 u^Hi3 ' 5j J J ^ w *i>k-^ 

. ( j_ u L_u^/1 Lfllltica Li_&j-&&^v 
cUj a i m_i La (_yLi (2r4»jLj_Lii!l O*'.' J ' • <Sj^~ ' a " "** ^ " ^Ljsl (jSLa-i 

LkjL^cL '(la^. a^-j^a 3ja ..." 2_u^LUL (j-ikj) objectification '•**•' jjilnM 

^j_u ^jl ( 2>^- 4J ' *(Jlj ' " 1 L ^-^ (J^- J J * **' M tl)^- 4 - 1 *L^j-*^° ^ 1 j " 5Jl ih a 

tj»x^M d 5 j S >■ jjyh SjjjjLlS d taj < ) £_a (pj i n 3» jQ Sjli jjL^J LaJ_t£. J_jj>.j w ta* a 
(JiLa LaLaJ . ( _ ;r l«_a (Jlj m tl Ij-gJ I ^ j 3 (jj^i Ur^' <3 " ' ^ cl -*-' L^i-*-" ^Ljfc (j-uJ 
(^jjfc La <Lc.jljJ,l 2Jl_<jii,l tfjufc t c S j t n->JI jL-u l-cSj (_gl jJ^Li» uJI (JIJjJI 

I (j j a (jjJ jJjj ^Jj " mi U ujoJI <-jIj-^ i.iMSLil IMS <t ^Jj^ VI 

• <->" J " i T a * ( _ ;r J-u 




jjiil (*) 

Understanding Quantum Mechanics (Princeton, N.J.: Princeton University Press, 1999). 



12 



S J uaiJU (jl j«i«JI ^jJajj LojJx. .(Jlj_oJI Ijuk 
jjjjJ < £i_> £ £j iij I ajui^j '^"Iji O-* SjjiiLa 

cuLa i Lb^ls J-«-*j i jl n_jl_jjJI Sjl ir^ »11 

»1 j *">^1 ojufc La — (Jj-flJ «UI J^-^J jl — (J-i-^i 

Bernard Lul , , „o i J^ JL» Jl2J .2_Lj_Ij*. 
ul\ j « r j <4jLUj S.ljl^I^JI ^jua d'Espagnat 

bj^xj_a «something La I \ j .I,» (j? j , »"i (j! 
^yk. <"< i .U j_«JL-*j V jJaljj t 4jr <v.lj 3JL 



j! IjlJ, 



J V!, 



j| Ji3.>Li LoJlIc: LJLj>_3! j! 2_;_3j_jtil LuKLo j^Jjlu 




p2jlg3JI Xn ujJLa 



Lusj^ i ftj'^-ij JjL>JI (jlz. IfklLi (jjSLj (_gjJI cLuLjj-LaJI cLljlsIjJI i_ufcjuo . q „yi\ 
43j_«^o ( _ T 1^. (Jj ir-n-lt d Ij < ..j dJLLLa-i (jl (joUll i.StjII (J^Li- (j-a ^jU" i gj 

j 'C riil ( _ ;r ^.j>j^4-(JI (_ukjj,l Oul£ cLuLjj-LaJI 'LlilsI jJI q \ (JjjLJI ,j-o J 7Ti «j 

lit_a La £- ip ^-^» Ljj-jitJj idloLUI oj-A ^1»J1 JuJj V 

{j^jj — l_uj-j>. ua fl^J L-a! (d_j_*_3ljJJ j-^-l c-ufcJ-a ^IjJLsI ^j^>.j 

^jU L-uLl-u? w ' ^ ^ j *l_i£L!j '(J^J-^ JJL?"' 0 Jt* <J dbie A j Sjkjj^ d—u^J CjL>.j_} i>;r lSLI1 

La ji^f 5 a j| t d ,„ J'^ <>1 (jjJI ^^^1 L$j| ^^k: phenomena 

Liajl « appearances j-&Llk*)> ,c_jjL^iJLi jf jj ,^-tlj djlj_iVL> dJs j-*^ 

jLj_jJI I lUt ^j^jjjL^f jjjjLjj ^jJl |«i ... j?" ^jf Lftj— ^uLj ^^i«JI <t <i cala {j\ <_3j^_m ^ (*) 

t 4_^jl j flj mVI 4_cj_UI j .'r ^Llll Oj-^' ^ 1 (jJ-^ ^M— t-^T ^L«JI 5 ^ .-.t .V. ^ jj| ^jjtJal ^Jl 

«iVjjt ...jjjj JjL^ ^oUI 4_j_*_t^3jJI ^ (4 \ irU UI d_t_*_t^3jJI ^<u 1 4_t-<_^3 I L^jI ^IjlJLoIj 

.^JjlJI 4-dj-ui3 ^j-* 1 ^-"^^ <*J>-Lji_<1 lLLL«J (^^Jl-aljJI 

4j_^M_U^>VI ^jl jJ.1 ^<i_tiaj i^j-JI (j^'^l jW^' J- 4 ^ t* 1 ^*-" 3 fTi.il'"! ^ j^^l jLUI j^-^j JjL-SJ.1 (j^J 

^jlc ^sJLslJI LHj JlIAjj 4_j_5lala 4_filj_t^aj aL^oVl I JLA j— i_<Clj . 4^l_4£.f (_>^>J-C. 

^yjj^JI ^b^l j-u-oilll ^1 LjL^f j^L?=ij J-*-?^ CT-^b '^IjJ^j JaLujVl I jjt> L^-lUj jf ju 

^ylll 4jjj_t^JI 4_cj-UI jl . 4_tJtJ2 1^13 Ijl 4_jjI J^l L yj^j^>l\ »_jj->JI j-tl jjt aj-^oU I JJt 

4-a-l t^a ^ L^laTu La, (jAj-a 

4_jJi_3ljJI {y^i ^Lt-uJLVl I JJt (jf t— ^c-uaj^Lm 4_jJIjJI jjt-* ... II jj| jjt Lijv | La t J_a^yf jf (j-^- 

. [jl_«j>.jjJJ] L^jlll ^JjlJI <4 rt ( <il<ij ULj (4ja-^i.LaJI (j-u^ ^JjlJI 



jaLtJI ^jj-o Pierre Duhem ( W n - M"U ) ^ j.j >-j-£J J " r 'M J 

CjLal (j < .il I j»JiSj iJj-cjJI i_ufcjl>sj cLljlsIjJI <j-u <— ijl iVill (JJjtlLi jj (j i'itl 

*Ljj_j_flJI I (j j a (Jj t "n C-ul_£ Sj "i ri 11 (iLuI Ci j "i £ Lg-J^/ dj^sLa. 

(«J cUSLlj jrCLAijTj iilj>Lj JU-c! j^lc jlUl .classicism S-jSLj-^KJl 

£JJ Ur^ "^J"^ (_£ j-!l J-Lt-Tl-llj <LoL) 4j1j-5 (jrLc (jL£ liili £-«J . ^ >^'-y 

^JJJ . 11 4cj_Lll 5_a I j i uJ I i T{\ (jl fr| tali mlj '(JjJ ' "^La ."<! ^1 ^ , ..I cLje-uj *Ljj_LaJl 
«Jlia^o Julj ■ La OjJl>. j<u-il^SLIl ISLulSLus d j i nj'tjJl '"'Ijjl^'H (jl IjJajj 

LkJj-o (jL^ (_^lJl <LjSLujo>LSL!1 (:Ljj_LaJl (_^-Lc ljLL«-a IjukLi j j " <_i cuLa ij<uj&j.j 
cul^ .eKplanation 4-L*jaiyi j^j 2^_uj 4ja}Lc jo-jj .^l&jjJ HAs 

^jLj (jj-3j_*j (<(jj^ljj_<jill » (jL^^jjJlSJI ^jJLjlII j La ■ "j 1 JlLc (JjuULi 2_3jjj«_a 

Ijj 1 11 (jjjJI «atomists jjjjjJI» dll^ JLii-a j-^-j • ^j-e-^ LaI >j 

j»l 1 11 -v^l (j£. «JlJjJ,! j (j 11 <i i"i II j»jl_2JI * j_JaJI CjIj j <>U 1 n 1 jj uaj j-iil ^io 



Clil <i j 1 ii-v (_jl i^llLa lOljj L#j>^ L-«-^ *LuIi50 1 jjijJI u£ 3jJ->-a (ji3^-j 

^jj^j 5jl *" i n 1 (j^-c-i (j-^j .*—i1jILI1 ^Laj jl (J^ojJl cjL u - cv (JjLx-) 1jl>. 3j-jJl*-£> 
jJL; <d«J labili I ju» ^ iSjy^i jjju representation «JA«»j «Jl«» ^It-.,^.» ^La Lblj (*) 

I j ■ ia * ■ ^Jjl^- j\ i^j fc^Jl ^JL^ ^ ftiIL>JLl L^JK miLj 4_j_utjJI jj J^j-a it 1 J" (t "II j . Lut 
I jj 1 < >]j L$_aLJLa (^r^- 3 'Ifll'io" t^A" jlS^Vl (Jd^ 3 L>^- 1-d^HSJ l-*^]j '3j-tlLua m i -k JLI 

i«(ji_i_*jl_LlaJl)) ^ 1 uL ((^jj_uLj-_j_iJI » t 4_i-A^ 111VI 4_uj_*JI 5jl i ia >JI Laf (**) 

«d j v^ lj» 4 fj^'i J-a^tJ Lc-a i**-^^- (jr* La a U3 i n u£o (^IJI al ■> m i V I JjLiia ^ Q J " Je JJ ^>J j-J t 




p2jlg3JI Xn ujJLa 



.JJL«JI SjjJL cUjLu J <j i .M j tj j"l l ijy-i L?Ji5 ' f (j "J ll>^ ijS^i Cr*-^'j 

^■jis iSjjjJI SjjJkUI Boscovitch (WAV - WU) ^^i^jSL^ Lp.! Loj^ 

^sJ .«LuLlajSLII (jr-iM ii-i->Jl (ji-n.'J iUi iMl jjjLj (J5-o iSJljJl». 3j_ifclik! Ij _i m li" 
. Lia JLiJI L*ljJ L«£ 2_L*j3lj 2JLl<L>. iTiljjJI (jl dUu (^Jl 4jjJ (j^J 

(jlSUI £-a tajj S^UI (jl «JlijlSLo Jl^I LoJ^j . I <i -v. ( _ ;r «_3lj ( _pu_^aj'C i u^J (jl 
t^AJLc. ^1 a ,,„;tb La! .^lyi J-a (j^lj ''-^H*^ tl>W d 'J Sj JJi « L&l j_J» (jL£ 
i j_lLJ1_c. iCjjISLjJ .4la_L>.j ljJ-^>- J— <^lj Lbj-Laj Jjal 1_lj<-3!j a j .' * 1 tl)' S- 1 -?-^ 

(j-tjLK-Slj I _jjl^ (j^ 1 -^' fl -|l»tl i cLcjLjS j<UjkjJ J^ 3 ^ J^C (j-O '(J"" 1 j'^J*^ 1 

3 j « gljJl (j I <jjj.ji.VI (ji_aJJI,l j£> (_£jj . dJJi jLt£. I jl o r i". ii \aJJ i<Ljs.Ij_ij3 
. 0j>^>.jj (JUaliJl qj1 > *»>-»- * \1 VI 4JuLu.a j-plLaJ 4 tallie a 
£-a I JLjv j 'v i a Ot^J jJL»JI jjJsjJI Ij^J £L_uIjLjjVI <JLil_a^>L«JI i "'j glo 
i ( _ ;r jkj '(jV- 3 (j-° '-Af^l ^ ^* > N " (_>" Jji-J b-ufc i^JjI .(^J^l dlLill uliLjjJaj 

l_al td j j ^jSLIl i!jLJ?j_^>JI Ij i " flj (jl (j-G fljj ie a ^"j ta * 1 (j^-4-i <lj| 

J.^'i (j! U ^ ; i m~j i ?n< . a^-jL^ tiJMaVl jf jjjJ^JI ciJMa! ^IjcWi^b 
.diiJJ Ij-jlo Ujk>li? 0 jSLj Ujj ?jjv^M (ji^. (jjjLjJI tj\ 
(. j». 3 o ^ - W ^ >^*j) Posidonius 

,j_a JjVl i fTi^?ll ^ Simplicius o"j j ' u_tLi < j i «j (jj U . rj! (jjijJl^JI (^l^ 
. Ijlj>. j-^>!j ^^i^. (jh t-^ i nf j I (jjijoill cU^. j-j-c .(_g^!>LJ,l (jjjjLJI (jj-SJI 
cLJij^>JI ojuk (j^. Ij^ j «j (jl (jj_jSLii!l JjLs^» :Sj_&jJI <i_£j^>. ,j^. (JLS 

j (j k 1, 1 ^IjLo SjjjjiaJLi 2^jl_^3 Ci i njt ^jLua\j~LS\ (jSJ . d ii 1" V a 
Lg-3j_»j joJ ajijjj i_Jj^s-l La ejjjua d t^ii ->uj djj i i-i") l_4Jj a mil j»ljj>.VI (^ 
(( j_,fcLliil (jj 1,-m jainJI (jl» ol_UaILflXJ (JL2j (_£ jJI j j^j i"itl jl «mil . Jljlj (jl_<jijVI 

j, - ^ 

jjja j^paj^/l (J_A ' <J ...Ai 1 J-i-uJ 1 ( j r u J ^ J * J ; J ^ 4_jj_lia_i Cj^—lTuJ LaJLti: 



&_iaslgj| qc 



( _ ;r ba-£ V I Laaj i^JjJ I <i j U j i LaLaj d j < al jJI joJLltil ( _j^aJL>- (j l"i a" 

J£ J^ju - jt_£ J^a_3 i<U p 1 1 .i U Ijuk (JjjKjJ (jjj! jJsj . 2 j a , „ Iriti 

2Jj S a (jjl Lj ia ^Jj^Vl LajJ mjIj ^Jl l-Jjjaf uaJI Ijuk ^ 2_JL>JI Ljjl jT 

3_lIL>JI UijJaiJ 3_l^LjV| dilj^jjJ.1 jus. I -«jj^j 1 (j XI» Sj j (j mi 1 1 j-jLJLc. 

.jLu-dVI j»Liij q£. j-Iaiil <-3j "-n 1 jj m-flj 'l tj Jail (j-ul jJa (jl jjfc <L_ujL>JI 

i^.ll jLu-uVI cjVjl_«_a j! <LLa ^i?i"m ^jJI .^jiieJLuiil reference system 

,jj,<-a <U (JjuJ <Uol i n Al jLulII Ijuk JlLa Mjjj-l <( - J r > -Li (j-^ • I Ju>. 4t-M i aj (j-ul jjil! 
<LLaj^_«iLi i n i <auj ( -3 jJI (j-A JaJia (jojLal! d-u^LjjJI 3jj_^aJI (jV i,<u-uL>- ( _ ;r Cj-U3j^ 
*jj,l t^^-jJ J-i (_jjJI <Ij-oL>JI Cj^LiLa-lIl J£ j a taj ajj i^ll oju&j i Jj a i"ill J 
dJljJ-I IjjI (jj£j (jJ 2_j_*j3^aJI (jl .j_&ljJaJI i 'n i^ jj Lg_a|jui r "i i n l 
. djuJsl _j-a jjjal (JL>- mJI ^^i^- (jj^J (j I S- 1 ^ t«-!L*l! « L&j j i .i n"n>j id-Ll i inll 

2 K j i ,i>LSLil - ij) j flll (jJJ -jj^J 2_b^>JI <-^ljl j " r VI «j-* tiJj-u-iJ 

cbl jJLa . ' (( I j j^ij-J» "LiLjii . ijojJLI I j-ifc (jjc (j3a-u 4-ILa La ^1 ^a" i n't J 
j-ikl ^Ji j ■ m3j (j I fctlali ■ uJ I j A .^"O jjjJI [d-^LuJI ] tLu j.L>JI Saja aJLcl i n a J 
(jlr j .2_ujL*i! LLljla I j j i n -SJiitJ (jl g-jlali i oJ V tLiSLIj ijLxjJI (_^5j » I a mil 

( Jl ^aJv j>3 <_ i i i n 1 1 1 JJb (JlLa (j Ll cUl 1 (j_a ^il ^jj 1 
tbl (_yi-C 'Liiljjl ' . cJej j itljia II (j-a Sj_<I/l_j_a cLj>.I "i" i »1 (j-SLaj V £ ( _ ;r ji (jjl (jl 
j^al^il (JlLa-! j_a LjLjI LSjLj kLul^IjJI (j£. JljLLiI JlJ5 tLcLlLaLi (jjj_u (jl 
oLj^ uta-jJI» 4jLjSLI «LuLiiJt ^ « . U 1 1 ^^fl , joul (jjijj/l (jjj (j-a |^jl_j_a JjjjJa (jx. 

2U^M 1 1 j aIjUU i n"i<a (jr-.Vla VI ^ La ^jLdl (jl J_a2j «OpticS 
i La cLi_«_3l I ^ >.V I j^j J < i "i i uj V (jjj_u (jLa iiiJJi ,j^a ,<tc.jj| (_^Lcj 
joJLkJJ Sjui/I_jl,l 2^j_*i,l (jb 1^1 ii"r I iijjjJi^Jt (^ .ilj U" t .iVI ,jx. («JcJeJ i Uii fl 

»(^JLitil d toj A (^aL>JL1 
(jlajILaj CjjISLjJ (jl 4_La IjLiluil h_jjLSLjJ J^-y L)' (jr^ ^ ' ^JJ ^ (lA^rH 

(j^s V (_gj_IL£ (jo_^l_<j/ i(il_jj_LiiJI (_^— II d j i ii itLj» '.(JLS <tjV sLljj/Jls. LiJa^^a 

(^ f^jJb Laj (jjSj (jl »1 j uiVl O^-l U" i ..I i h j, $ <-3j-cl («J I jl I 'i j ui Lkj^al 



i^LjJI ^jl_J.I» I j.* 3j_«_>lJI o-jj-jj <-_il "< I (O-^VI j u Uj Principia «I i<'i_^i» (*) 




p2jlg3JI Xn ujJLa 



JlSL^L t_>L>Jj VI ojSLj j! (jSUj V L$}| j^lc Sj^isj-JI jjj (j_a jJsl^JI 

4j_LgJI (J^J Ju mi o joJLkJI : Lulj TTk nl J[j-Sj (j' *>^' Cr^ (jr^-y" ' ' .' 1 ^ ^ i-iili (j£- 

<4JVL£ ^(^^(jj^aVI Jj_a jl (jSJj -cA 1 -^ ^ <4^Jlj(JSLUI) 

J_£ jjiij Ijl^J-o (jjSLj (jl <jSLaj Vj u'It i'n aj i rn V i ,ij (J'jJLjJI («uJ^-C I j $ fl 
,4iv>UI J£ JJl^J 4-u^l^lJ J.LL2JI joSLjJI IjUfc JJij .« Jl^s-j 

f 2uSL;_^>LSL!l a^Jil^il 5Jj j 2J,lj 

jj^o cL5j-jl>5 j-x-i (j I ci^tj : J^_il_^ i cjL>. ^j_a p ge aJU «j'-^j j c j-^Jlj w a jS[ * 

.j_j_ul1!I jLv lil - 1 i l j S c ^Ijij-Laj j! i2_lL1!I S^lj^jJIJI LialSL^.! t_JUs J>L». 
Ijufcj . L^ilj - - cLuiVl J*-* Noumina Lu^Ul ^1 J^^JI J^p-". i nj 

.j_u£L> dJJi Jjlj L^c.L^3 (_^lJI j_j-> j-Ii-i £ l-^>-J (j^- Ij-J^ i— aJUieJ V 

(iLj}_^ ^ ^iLjiil ^uLlLsTJI 2_cj_UI JLIj (j! (jSUj i_gj-!l j-j^SLII i-dLufc 

tblSLa (J^o (jl i-^^J (j^ • Aj^J^ 0 JtH 1 ^* L»- ijXJ (jL^ (jlj (jt^*- 

A i j t . I SjjL>JI oJUk (jinn ,jj . CjVjLjla 3jj_i^3 VI Lg-ua-iieJj (jSLa-i V ££jLjjj 

ijoJjlII (jlj_U3 jLjfuJ^O jl ,J-JJl£ LjL-LJvl Jjjjj (jl (jSL«J 4_L«-3ljJI (j I (j-UJ (_^JI 

(jjSj (jl j_<_£ Jl^. (jSUj£ u <it-ut,l JLujVI j! 4-ajl ir-itl <-u>l ^ <tl dUj Lof 

.Sj_o.Vl UKJI U4J 

L*J Lij_iiej (_gjJI a1« tl (^^J i4jjIj^*JI l£L|_aLijJLjl I liajj j^jdj (jl i t x^eJ 

2_JL>JI 5_ul < --.Vl 1£LjjISLjJLI . I A o r I ^1^ >j S_ajh ia ,j^. £dj_lj jj| (jSL«j 

L^l (j? ^H-^ V? (jJLJ-y * J-LI (j? ,j-a ("U^J-II (ji^ < >rh^ Cr^l ^rH^'j 

(jl_»ij ^ ' (jjijjj l_L^3 1 j ^La (j-a J£ iJli^LaG .^ojjl j£UI l£Lul£LLa LijjjL>. 

j^a^j a.jSLj^UI j^iljlkllj 2_tiAjJI UiLiW: (j;u jiiLHJI 

LljL^Ij^I (jj^J ^ 2-ib JL^>JI 4 i'^ >J«-LI ^ ^L»JI e^-^-iJa j? JL^J . 3 j < ^1 3JI 

,j! .n cjli <- Lr i*S\ Noumina LojjJI j-«^JI j .Nouminon u>^>UI (*) 

L» 5 jlViKJI a A ,/iliill ^ c^^kj 'u'"* 11 o^-^Li ,^1^. ^^uJL ^Jjju V ,^1 3 Si U 1,1 
3JLil_3JI Phenomena j^l^JiJI ll^jn Ali JjLS llj-^ill . ^SUj Vj <*-£Ij->! Jj-j-' ...j 

. [uU^ULI] JiJI cjV^2j jLLI j! jjjls. ^ iiJIjjiU 
- U1T) ^jjjll^f jjl A-.jj ^j-^jj^Jlj E. Mach (IMI - 1 ATA) j-U c^Jj) ^jl (*) 
5-JUUI ,^11 U_^j cjj'g jij*. a, ,„ ^11 s^^i-iJL, g; ji«l,l «M-i. ^ Uj,>LS R. Avenarius (1 AM 

.[(jUa.>UI] SluIjJI 



3jLcl (Jj-3 3 j i u Lol i>i r 1 (Jistj LaJUc sLS_lSjj a: ii j n r Lijljj 

.4-tk: t^jLS" (_gjJI 

(j^tia jl^. ^1 £Lj_»SIjJI (jla-i-a ii<jju>JI j«JL*JI j-j-uj jlSJ 
Lu I jLflIL»jj i(DNA Lij) ^jjjJI (^yia^LjJI cjLu^^». SjjJLJI t_<j^j 

cjIjj_i^>jj cj! k --^L_a Lbj_^>.| a_SJ ill ( _ ;r L>.ljiJI i_<-i_Sj_iJI 

<J j j uaJ I (jjL^u^l IjLC La .*L*-l^Ij d-j-ukj JJ-^ 3 i3j_<ljLj-a SjljJLC 

i Lg-m-aJ-lJ Likljj » I j u/V I (J «i mi j mJ-SLc J-Slj 1 * II ' j a tjJsIjJJ ji"j^" 

I i 'i i p c, j ^ Lc 3_l*JsIj Lkj_p_»j »lj mi! tiJLukj ; LJLc. SJ ^>-Vl i a t 

^uantized 3l_a£Lil 
jj mi >JI SjiaiJI Bernard d'Espagnat LuL^ijj jLijj j^cjl j_U 

Sj_iiL^a (j J taj (j I £>^-aJ CjVLjJI ojuk J^-a ( _ ;r 3 £.SIjJI ^.^Aa (jl «jLAcL 

realism of «juIjjL^JI j» clILLa . L$jI i a_<_i_LkJI £rul j_a ^JLc 

<_ajjii_! j? 2._a.sl uaJlLi Lljj.—Sj cuji^o chIji^-SU «accidents 

2_3j._»J.I jL£j|j . 2JLal uJI (jrjj|j_ill mJJ ju^jljiJI jaJLc: ^Jl Jl-l<U V 

Lcj_L^j_a C^jL^ ijl£La^/l ^JjLl i*Lj-*J3|jJI (jl ^ i n 'n Vl ( _ ;r i_jJj ilj_jji.|j 

Denys (j *j>_g^-j^?l (j-ujjj Jj— a ,^j^i.T (j^-jjj-^Mj Ljj-^jj o' <l>^- <1 - 1 'L^jj-^»»-!' 
I j^^Lj^j (j^ijjlIII j Master Eckhart o jL^I jJL^Laj the Aeropagytus 

SjiJI j-lLj 4jI (jr^- ^!"Jd I «ijl i uJ I j «il mi «iVjjk (J^ .mJjLjjj^JI V^Sjjj 

AjlLlj (j I Ljjs Ijjj^ ^ a ml <j| (jjJLflUju ^U-^o £L>.jJlJ ,J^L><JIj d-xAjJlj 




p2jlg3JI Xn ujJLa 



juj^V u <i uu ^j^MJI «UjoVI Ijukj ^ apophatic I j_gJ 3 j Sjj-^VI 
^jj-aiyi (jjSi Ujjj .'•**•' apophatic theology ^ili.itl cujjk>UI j! jl£j)M 



(^j-lll iS-ll^LjjJI SjtjJI OjSLj i_3jj-u S2LulSI_jJJ <-jLjJLII Ijuk liU .^jjljSJ! 

p j i .i "v jjJa^aj o" q a Lul (jisj^Lal • 4 _ jr J Lll 1 1 1 <— il (j ( ii^l Lu S Laj V 

j j «* S_Lj>-j_a 2JI J (_dl_ufc ij<ujI jSLIl l_VuK.il, L_L_J . 3__v____o «LLoji J_t_. La 

.(jrJJ(_o 

^ta-^il SJIjJI Ltaa» 1 <>oj-l J-C «Luvjll SJIjJI Oa_juj 't>«>Il J-» <*£>-.>M 

(j - — — o Laj__1j Ji^v^o i n-»J1 _)l _)^M _>_>j_l_1 . 0 'j^j —i— —11 ^ya^ll Ju£. 
V L Usul (jJe-i . J^>-JJ (jjl 't- j uiaJL V Lul (j-o (""^-J-" ijr^- '0 tlh°j-^ 

cULa i0 (j-ajJI Aic La Cr 3 f -i ' " >" jL£ I jj 'f -i ' " >" <-3>*j 

SjucLs (jjfcj i,jjj!>LiV 4jjJiiI La£j . 1 (j-oj-II U-ic J^-T (jKx f_y£ (jjSLuj/ (Lut^lj) 

j-^b J< A. 1 ,jX«j JLiill Jj>i (jJJ j^jj apophatic Suii^iLVI SuKJI (*) 

tjjLuit (jic JjuJ Apopasis glL^a 1,1 a_i.! jl3 apophatic Sj^Sjil <L»KJI (**) 

JjJu ljL>J^ VLm-^-I Ij^. La t L*_LAJs- L&.sLjl.lIljjI J fll t 3^JL*-a 4_LA^a_c CjVLm^-1 <AJ U^- 

Apophatic jlSiVI cj^V j! 0 iI,, i || cj^^JL ^ o , „j La ^L^f I i» ^ ; ,M ^JLJiJbj 
J a < 1 'g ,IJuk £jl uuVI lS' " -"-j 1 ! ij^- J^=j vi>" u' iiLw u-l^*^ «L^Jil .Theology 

t IjJI jj^J tj*JL*JI ^_3jJU^ .S^J^aJI ^_3jJU ^jLcujVI ^AlLa . 4j^£Lj V La JUJL^J ( 3 ; JJ-l3 jj-^ (_yJL*J fl i g>fl (_yL 

. bjLus I air 4j1c C, t n o' ^^"■■■J V 4jV J^^JI 4jL jiil ,j! i>L»U. ^Lu djl 

cjIoJI» J*^. ^jJI f >KJI fiLc ijl ^M-^VI cj^t,>UI ,>i Liu La>Llil Ijuk ^Ji^j Vf :jVl Jlj^JI 

J<i ♦ II j ^jLLVI jJjljc-J ^^L-t^VI ^jf Ijjfc (jy-Uj Vf . 4jl_c j_Jsj_aa 4j^LSlA_a Cjl_^_af jj-a «Cjl_d_uaJI^ 

. [oU^-^l] 2LuL«jI ^UoiVI 



&_iaslgJI qc 



i .m (jil .4_l>.jI,I SJIjJI jjj-4j (jiaj-j JLcIjvVI : l _^kaLuJI (_^iLj (j^lj 
2_t>.yi,l JIjjJI jrj-i 2^1 2 jU-^ <j^Ua}Lc j^>-jj (jl iIj^>. 2_i^sL>. ^ VI 

fij i n-»Jl (jl IJljJlj»iJ ij^jjjLijiVI (jl JJljJ I Jl^J . L t . L a. jv i_jV.LaivVlj 

. LilaLi. (jj*Cj < .1 1 La (jLCa (^ Lijtalj j^».^ 

t^ttj i .i y\\ jl i .1 a (j^_jjij (jlSLaLi Lj-uLj-uI d U j "ij-a d j j 1 1 gJI ojufc 
(jl i rij uiaj Lajj . jy_ijj._L^J (j^flj^UI <Jl! Ua34-«-J d j 1 1. j'ijJl d_je_Lj_L!l o jufca 
£Lj3Jj ii "i i" La L-jJLc. d < initLi i'" i j <ijj «J i-ujVI Jojij—ii 

( j£. cUj_lj (_gjJI JjjJ.1 Lujd oj£~! <-3a_<-u .o!>Lc.l Sjj^jJ,l «Sj^sLjJI t_jV.L>JI» 

. Jljlj La (^ I jjt 

l_2jjJa ljJ^*J (jl IjJjLa- ja^-taljJ 4_ljl3|jJI dijLj 1 <jjj-!l (j^jLjj_LA!l jAt i 
JJlj»^s juJaa-a <t! j m\ J£ (jl (JLJa ijJLiLU Jj j t n ^^Lc J flJJ . £Oj_jtU 

I j gjj . 2_LjxaI,l cGJIj (jlr Jlaj_»j cQ^j^>. (jl jJLa tL&J i2_L_«_a tiJj^>o 2_j_ai?a 
4_l«-3|jJI)> Cjlju>.^l (j_a i La (j-^-f! 'J'^^^*^' idJLiLojJI £Lj*j>JI i <K 

S ; ; " ^tl" 2__L^>._aJ,l 2JljJI ,j_a L_Uajf (j£L! j 1 (j-aj-Hj 0 <j-aj-!l Aic «real 

I»Jl2j jj tu! (j_a («^jJI ^JL ^Ljl^ >?, -r i 11 ^ <>L*jV| Ijuk JljjV .«realistic 

jJL>JLI (J_ik S<1_ j «_alj iJliLjaJa—iill (J_ik '.jJj— j 3 (j-a d I ^ i n I (juC Ju-iu <JjLiL>.I 

n U ii a JLs-lj j»l-«-5 («ujtjSLIt ISLulSLys C^.LLs.1 JlJU S ( _ T J(^3lj ^ i .m U LuLajij ^"C 1 1 

2j*x.jJ,l 2 K mi U ojuk (jSLI i^^lj^ ^L»ji/I ^1 2_luI_o£ cjLiojjSLII <j^a JJillj 

.^jjIjujVI j»aJ CjVjL^a J_*_> d_u-u (j-U^Lj (j-a ji£V. ,_L-v (jj_J (j^a dj-SLi (Jljj ^ 
jjJili t jaliljSJI LCuLCJ, d-uIj^ljiJI djSLiiVI Nelson (j^ml'i 4jjLLa Lal 

(j^a dj| (j^J-J j»l_Hll |j\-j_a (j|_3 i^tjjIjJLll jLUI I i t i'r->jl I i S j ^ j « 3 1 jJJ 
I j » " (JjsLitjJlj jl ." t- VI d j S La * t , I 2 ajJajJL I L y3-^\ ua^j. a Ju>.| (jSLaJLI 
La La-) 4^alUeja d S i ■■**' rt ^- J jl 3^ J^-^j La LJLc. V| t LtAjaJLa d S ■'■**' rt cbajjj^j 

(j^a VjiJ (_dj^e_i!t 'l d j ir-iLa. jJLiol ^>l_i_a j<uj (jL^ '(jJj^' O^j' - *-" 

Li. 

,j^i Cjjljtlll (jSLaj V lilli (jlr >Luj . jjs-VI J » 1 ~ 1 nj I -1 j * " (jSLI 1 L^SJaJLa 

.4_uL3lq d 1 i^La. 



p2jlg£JI Xn ujJLa 



cbl (j-o ^Iz. i l_jjL>. jJaljJLi d aia-UJU d I 'f i »^1 j«Ja-«_a jj_> 

:Sj^o <j^lj JLa j_JLa .joljljSLIl KjjKjJ, 2_j_c:j^3jJ,I 2_^jL>JI 1^ <^ a 
<4l^ c J^L)l J 4 <\*W U << m,MSDI JLiUl t jl J £L:.,,IU n^ljSJl L£^L£^a» 

,ys» : 

j' 

.« LlSj_j_>J d j < i"i~U t_ul J-><JI tJ-^-J «JIiLS^LkJI l-cS «j i U ii 3 j-ifc 'J-*' jjail 

iIjI «J£ (j-a d «J£ jjsljjl jjl I J_il i n m V I i_ijcJ)) '.(JUs Sj j v I 

(JliLalSLIl ojufc j>l Jiir" 1 ul jal*J j-A Lt^Jufc •tr c -JJ '^J-' 0 (J-^ 9 L^Lw hj^-" 1 ^' 

. «(j-^J-a^ ^4-L<3JJ JjLj_ujl_l m£| — pjl I 11 ^3SJ 

l^jl_j_a d * 1 uaJ a LlSj_j-^>J d i t mi "i U uliUs^^— «Jl (J I ^^^-J 'O^' (jH^*" 

I j >.j ijiij-^Iil (j-Lilj-2JLl Sjjj_i^aJI cLt^sLiJI jjl I LLj I_j .^ujI^SLII ISLuLSLys 
cJ>UJI I I a^al^U 

^r" dJ L4JJ 

Ijuk J J I m") Lul j i ii_U <Jl! I J Lj-J-C I (jilJUJ l(J££ p U 11 (JLjcaJ SjLlkJI 

*J1)IjjLj»_L1 w t% ^l £_ua^aJ1 ^jl j ge n ^jLjlll t^jj i ul j I luj I 5 " L^al 

(jjljJ) petty realism ; uaJI d-j^al^JI I . ..1 j! <jSL«j I o gjla a_L^jL>JI 

(jjSLj i_3a_<_u jjaljj! (Ji.lj uli I j Tr-iLjjJl (j-l o i W\ ,(\—£i\—u* qjz Jjlii "11 Jij i n 5JU 
. Jju La <>Jji>h"i La J-Aj i<LiLvj JJ^I «LiJLaljJl (j-a Lc^j 

jjij .4 i n «i 1 *ij I j I lalm 'l * (-;r ^i (J£ <ULj (Jj^ (j^a (_JjL«JI jjal^l J-aJ 
(_jjJI *LuJI (jy>k (j^- tjl" Miit" 3 1 ^ j 11 j j i"i J (j I (jS-af <U»_»j3lj »1 j miI (j_a (jjijj 
.(jlajAJZ. j I jj-ojJ mJ| (jjj 1 j-a i((LdJj» : i)Ji£.LaI, Jjjjj '-^l J J "'ij itfJ-ui 

2_iL>.yi "i'iljSLll (j-ulj^ 4_«SL>u jaJLc ^ (j^La jjk mJ^LjlJI jSIjJI Jjfc 

MjaJaLi (j-l^S- ' I (j "jjj jl I j} Mil, ^jU"l Ml") ^^-lll »1 J M lVl jj .JSJU 1_<JJ 5L> 

jj-aj^JI (J^al_»_jj ■ cjV^ ^^-^ * [cLu^ i n^gj^La] 4_ul_j£. j-jIL»j (j»aL>JL1 

(_yic ^ i fl .j<ujI jSLIl LSLulSLj_a j-lij «L^jvj (jjs Ltj 1_lJ-C I J_1jZ. I j « " i-dj "i mi U 
CjIjj j «"i 1 1 JLus 2 M j 2_c.Lla iljli L^£jjj (jjJl (il-ui/^/l OJ-A (_^ajLj^ai. idllj 

.^LHJLj SJaaJ 3 mi uIU 



q\ £yi U^jJI Ux. :U-J LU ^jJajj J— iSl <— »i Ut-iir-i a ^1 J V "i r U 

CjJLso (^Ul jUdiJlj t _^ajl ir-i AJI (jLs i4-Ulj£ 4_^LuLSU «Lu-uUu^l (jU><3-ll 

LkJu^sj J I La Sj_&Ui d kU>La j<u2 LoJ_t£. . ((j^M Ur^ 5 " Sj n~f i n a 4je-lU1 

[2jOa.j LiVl] 4jLiVl £_Luf (jjs LU Lul Ujj fact SUalj I & j o , „ j LLiLa 
U^ (jLSLa J£ Ua Sjjj_c jjUsjj I i^jI pli.i'i LuL_a solipsists 

. SjajUaJ 

4al i'r-i^Li cULSLa^M ^.a UiLUl Ur UjJls LuJiil tbj_ifc^Ul cj! o i uli jj-a 

LaJuc Uj £LloL>JI CjIjLUIj i<l_cSUa jU JUlj 4 aa. jjUsjJI . jjLsjJI UI 

I 1 jok .2UL£ Lolj cLajUa Lal 2_JUJ LjLUs ^ U-jj 
LU (_U1 2j*C j < uMUI Uji < <tl q^ iSULLUU JUJ1 2 j a. j jj-a ^jjUo <_jUL!1j 

JjJl-^s CjLuI (jSUi *^1-^U1 jj^a (*A>^ (jr^- tC * uUlLa j J c «L»_tUj tj^^J 

Ux. LLi£ ..d jU Ljf t J1U.1 Jj j < „ Uki . . U s a aUsl Jl 5 U^ M ^ ^ I j 
(j-a jl r I V ^jUl Ji-JU V Ijia-f jjf ^ Ji^tjf h-jU1 Jii.! Ua UI 

SUaUI J}U. 

Ijuk (.^ia.- OJJ («J t Jl».! jjf (j-a U^J-II U-C- U Jl Ux. Jljj V i_jL£Jl (jl 3_Ui_a 

^! (_dl_Ljk ^?->i U-c- .(<u-iljUl (UiljUJ ^L^l 0-^? 

.^jUl Ual jJLj (jitlj 2 K mi a 

. a Lij! u-uuj fact uf Ji>.Mj (*) 

I j j, 6 Ij^J ^J>;J t 5 fl^iaJI ^ Sjl^aJI .".I ~U II ^ trilth ^lia^ga a ^jf ^^N'' JiXLj^ 

I .4_5_l5j>. I i a ;1 ^ Ujj ^Jl^s — ^ N" 4 (il^ll ajut — ' oJ>l I ...(Jj^L^ CjLjc j » i 

lil Uf . .^>ll (jjau truth ujj Llj>.^Jj^i,,i;VI 5j Sjpijj jt->;l,L I Si»' <i iiuju>JI 
^jJI u-^-j .3_LLi=JI (j^u truth Li^jjtS Loj LL».^J^lajVl jf lii)^tlJ.L! I » iijju>JI 
l_2j^_t^lj_jj,l ^\_£u_& cjL^il 4jLui>JI_j t L^>.^Jj ftluuuVlj ( _^IajJ,l (J^Ltii^i cjL^I jj-^ 3 ' ' ^1 ^ K mi a £jl 
^oJLc ajLaLm ^ ji\ .^>ll i_iLiiII ^ truth ^1U.^> «i ^1 Aj I X-t, ^\ «jLiVI ; ,„) . I j-^^tajVl j 
. OjLc^lJJ] (X~\o ^ i Y • »T l(J J^>JI (j-U-j (jUsVI AjjU.„f ( ^j^j Jjl^ :4^j_m 

^jl-i'i JI>Uj tpli VI lJj-c! V (^jljLS .[solipsists UVl] SuUVl (**) 

. L^j ^ ,i" H J p j a jl * " o^ 1 N ' ^ a 'Oi^-* - ^' - > ^-? - ^ fftSkjeJ 1 I ■> fl ta ' a 4j 3^3-^ ' ■ '■ V 4jl 

L^_JI Cjjb ij^^j-Lf ajutj t^JUJI ^ Sjij-^JJ 1_4Jl>-^ ^^-A U^jtS^ 4_2jUJI Cjl jjl di\,a~ i^j^>-l SjLlju 




p2jlg3JI Xn ujJLa 



(il—LjiVl j-a J^aL«Ju joJjiJI jnli<a . jl j "i r VLi jJJ^ i£jL*JI jJsIjJI JL^a 

J a ^J^'j ^ j o j i n->Jl (:Ljj_LflJI IJlX. La icLuLlkJI Lgjlj^vlj cLuLlkJI 

(jl (j^ujtl (Jj-=cj .cLuL^c LtU <~ *— ! '-'tHJ>^'j DNA Lo (_gjjJJI (_^iAL»JI 

0 j-& J^jJs ^ii- 3 i-^j'v J-^JJ <j-° (*A>^ 'LlA Lg-jlSLa (jJifl Ijuk d mi ^LLa 

. (_, i iil'^ (jji^-JJ (_gl SjLI J-aVI (_, i ?V*r flj (J-uJj . (^jLJI 



2jjl_2J,l j^ jatllll Lut_Laj [a-U^v i nJj^-J,! ] j»l i ii -vVI £_a J^Lsljj Laju£. 

jlcl Laju£. i2_<_«^iyi jjjc LkjK,_p=l >J-£l La Jlj». (^Jl 4 j miJ Ijuk .S-LJLaiyi 

Vjljj .,j^iJ1_>JI (_|2— «Jl Jjl i" a ljr h jJD V Lu_aj_L!l i<Ol j - - * t;r Juj| 

. LajLui La 1*mi"i 3jjjj_JajLl (jj^J Ljtjal J L* l'jili jl . L^ia j^a V 
JjVl (j! jj-i^aJlj J-^ljJI OJJ (.Sj-^LU <j-*^ 'iJLH*^ ^H*-^i j-a 

3 t-» ' t L j»j£^<^a 3^ ^aJI () " » o'\ Cr^- t_y£ iworldless <jii j « i^j ^jj^-j 

Ju&J . LaLc_) 

j<ukl Jl^Jjj .(JIiLl^jJljJI jl 2^aL«JI tIajj_<lJI (j <i < j t ^ ir-ill (Jl! I j l_j_«J I 

id^JiLua «<_!» uJ>i-l d J i ia 3 J djjjLua « I» La i>>q Ouljb lil 4j| «Jl! I jjjjjjj I ojbk 

.SjjjiL^s (jj^ o' S-^*^ "MJ djjiiill (jLa 

(^ylo* iALtUlI t, i 1 1 n< 4j9jLu3 ^H)l j£LII (jJa_La CjIjLulII dajui jl ^jj^JI j^-C-l V 
VI . fl^> 4jl9| j Lifllaji rt 4_>uLjj 4 <i . uj a ^-Jjl JJ 4jjLc ^1 4_j-alLLa jj^J LaJ_Lc 
«LailLi 3jjJl>.jI^ reliable aj^luua L^jLi i a ■ (jl jii-a-! «JljJl^. Cj|jl_i£. J^>-jj <bl 
.(_,SUia (jiiSLu ljr h ^ijJI j^ (jjj 1 (jjlr (J^ju (jl (j-SUf j . n_U (_^ 

.SjiSiyi (jjua j^j t_^>.jf rationality (*> SjJ^m ,jjua t jL^i-L 

jJ.1 j .iull«JI j ia jjdli ."Uj jjij j\ .JUI (jJJ u h U rational (jlitJI (*) 
J_Jj_S_«J.I L^f .i,,; ,„ll I j_^J (jl_^i)JI SjL^^JI jjjj J 7, «II (jLkJLaj J5L1II ^ rationalism 
.[jU>.>UI] V^it^j MILc f(J -i!l ojSj .3JSUII 3>1II ^ rationality 



iLiasIgJI qc 



<j-aj i .1 y-i 4 7i\i~ a a I» 3_i_ua_2J| ijJLiUl Jj j i .1 ^^-Lc i j j ~i r 1 

d (i 1 n" a £cjj1jj SJjLc ^1 t L^J «L^LiJl i<i<itl £_a cLj_Ui2JI ojuk .(ju<-a 

^LJajJ,! J£ : a_^v! JiU j!) 2_3>LjJI ca\ i j^l jikJI J£ (^Li d U ~ A a 

i4_«-3tj i^^jjj^J (_,U« a J£ <jx. J-JJtJJ . (I fl'k-^^La (jSLaj 4jLjjj^*Ji]l 
tul)ljt-i«a SjuC jl tOLtjaJtH tfj-ik Jl3.| (jl j-usljJl ,j^a (jjSLi3 < tQj-oL>. ojLpjcLi 
. (j U i 1, 1 (j-ul jJiJ I (i j U «f» La cQjJi3 t(j o i<i~i" j I /j o 1 alu 

j' 

Sjl j « 11 (jjSj i3jl_j-C d i o 1 <i "1 a cL«_3ljJl (jj^-J LajLic i(_£.jl_»Jl jJaljJl (^ 
CjJl^cj La LiJLc. ti^p. ijtujl jSLIl joJLc ^^3 lilljt^ (j 11 j t j^a^/lj . Sjjj_JaJLi tL3.jLi^5 
(jjSLja 1 I j , „A i i"<l jU.t l L^J i4jLmIL9 £cjj1jj Cj^>LjLi£. Sj^c tiJLuti (jjSj (jl 
tiJLufc (jSj («J lil ■ " 1 1 j U . 1 1 Liiajl Ltala-La cL><jL) «<_j» (_£jj>.| ^ j ■ ia 3 Lg-iia «J 

.2JI LiK JLc J a "i ou 5 2 ■■■" a dJjL/C 
(jl (jSLaj V jjJaJLij i«<_j»j « I» ^ j 1 *^ 2JI jlj^J (j^- 4 - 1 ^ '^-&> . SJajL^a « I» jl j"ir 1 
I jl (_jii3L(J I Jal tiJLuk (jjSLj (jj idJLjiILa jcJjl JJ <tS-3 2-aj^Laj . 2Ja_jl_i^a (jjSj 
« I » (jj^Li 'j ■ a 2 1 , 1 j-ik I Jok . 2Js.}l_n3 «C^jL£ « I» 4_j_ua_3 «J-il (Jj-* 1 

j ua-a. V Cil uJaL/U i. .11,1 j^jJI JjL>J,I (jjJajJl i_i^j-t.l Ijuk Jj\ i-.--y.irj V 
tfjbk ^Lciajl (^ (_,<iUiU Ltjl (j -wj 2 <i 1 11 "1,1 jjjl jJlII jLUI p g 1 n I J^SJ . L^J 
icUjlsIjJLj La (^ Ijj-uI J-i^>J t^IJ LUajI (_Jj| ij^-T (jri-«-4J i4iSLI 1 jjjl jjJI 

j»L«Jl (^ .^jjjti! (jjj-la (_£l ^>-JJ V 4j| 3^>-jJ (_^JI i(jL2jLi JjL^a (j^/ 
Sj^LjJI a 1 u V 3j ii-i"i->J.l cLjJSLIIj) (jjjJJ tT^-^AWJ L^J^uJuT ^P-Sl ^ "^^l" 0 

.joliljSLll l£_uKj_a 2_LJt21jJl j '^'r JLs-j^ 2_2jjI3 («APR j <_j 1» L«-a 

4_LLj(_a SjIjJ i^jLSJI (_£jJ (jl (_p3j **i n 1 1 .1) .d mi^L-ULi SjjJljv Sjj j i'itl ^^"iijju 
.(ljL>- U a (jj*C j i .i (_LaLCIl £-j_<iJl (j^/ 1 4-La-iialJ, I j<ujkLiiLi 
A J. 61 J I j " ' ^ Ur^' -r "i H (^ «j <_! 1» 2_lJ_JO 

4j^j_a jjjjLSj . 0 fjjiZ i_iJ 2JL>. La-g-iH P'j P £p aj i a> Q u> 

(jlc P' i alll 2 j ^Lij Jilbj . t (jjjj JlIc: n oLjoVI JjJa (jic P <_fllll 

'"'l jJa «11 ij- 5 ' 4 *-j ' °j j' -,j"l j 2JI j_jLlj . t' j-i-T <j-°j H' oL>>jVI (Jjla 




p2jlg3JI Xn ujJLa 



IJUS-^M p J I .1 ->J1 JjuilL (jJjLSj LaJUX. i3j_ZuL-at (j-oj JuX. P' i n-»Jl 

SJLSj (jl <jS-aj liLa .(JjjLlSJI d ta-uj Julj P' (Ji-JJ 

* j' 

(j-U * n (J_aL Ur^ f -i ' " "—i 5 -! cl -^J- 0 " ( J M »1 »1*11 LLSj 

* f 

!jJt> tfjuk .P p_ i .i -rit d m-jjill d i .i^L«-a (j^Sii (jl c-t^tJ it'j t (j^-uojJI 

(jjSj ,j 1 ""' a (j-alaJua jLLI (_ T *ijj idJLLoJI Lul Mi^LLa « I» dj i<iiitl 

SJl^ILila « I» (jjSj d j ii U i 1, 1 Lujl! (^ .P <j-uLjs (Ji>L (j^- d i a i >>"i a 

2_ljuoL>JI ojuk jL (jjjj j a idJajLLO «j t_j I» L&j j * f I Jl-3 j .(_La^l (^ic- 

jiAif» Ijuk lj a i nlj idjsjjja lS'-t 1 P' i n -rit (J^Lal OJ- 5 LV 3 S_3j>«- 0 ("J i ht-H 

j^s-Lct '.^LUI i. i j i ii U UajLus OjSLj (jl <jiLa-i V Ijuk jJat jJI j-^alc (j! Jl-U 

P' f' J i n i— iJ d_jisj_a (jl_i w i 23 «<_!» _£ju>.| 4_uia-3 jl (^^2 
di! j Jlju (j^il ali • ■■ (_^lJI d -i j ^tl ^L«-3 (_gjl i n") t ' J t (j^-LajJI (j-u 11 ' oL>oVI 
dj a « a (Jljj d_j|_3 « I» _<}J_i^3 d -» I , ^ t LcJjJ (jL£ La Lj I . t ' (j-aj JuX. 
d j a J-Uj (j i ii "i a ^ alaJuo jLLol (_j-3 ,_Li.JiJ L _jl .«<_!» d_j_Ua_2JI (_,JI d j mJjLj 
(j-ojJj i« I» JiLa LaLaj SjUJU-a dj_UaJjJI .t' 

Ij3 ajjLc ^fj tJ LUI (^1 dJLuk 

j»JL£ I o fl'iV d^jLi^s (jjSui (jl I o (jia O^^i • I 0(3^ (jr""^ «t-J»J « I» 

(_gl (j^a j-»^ I d_L«-3lj dj (jjifl (jil «j <— i I» djvjJlal (_g jJI jJaljJl j ir^ir . Sljl i . i a 

. (£_>i- 1 £ L£jl d_uii3 

(j-u Sj_LsLua Sjj i^s (^ I jj < a ciajl (jjjl uJI i_ka_al,l ^1 liajl (j-S-4J 

j»u3 I oflia i<_j_ojj (J-"r!^^ ij^^j-i^' I 1 i*i 'O^^H-A? ^ ij-^j^-" 1 Q^ ' ^ V ui 

I— ^j|/d_j| J^-?Jj (jl I n (j' a (_gl U " i n j .(j^-t-ul j <i II JUj>.| *lj_^>.Li 

I Lj I » . t ' j t (jl-uajj I (j^j P' jttj i n->J I <_kl (j£. La l^j i"i i_2j_»j / 
t (j Lj_ua j l_jtj_a (j-G j I uJi (j^jLik (jl La_ij.«Z d" i ^j^a Lil (j^-il» t«X cG_j£j-a 

I -i j * ^ (J^ .^L*^>Jlj 2j>-L>J,I ^\ ir^lj (j^jjLjj-ujJI (jLa ijolitjSLIt liLulSLJ, Llaj 

(j lj i L ^JVj" ml/ dJV J "i i ui (j-flJa-La (JL>- ^J^J-J '-'J * J (j I • "_' 

lj i (_jjjj c Lj i j-SLb I ' $ I Lj I » . I g—a /d a ' o • (jJa-U I 

J j flJJ (jl I o fl 'a (_J^/ (j^w ^ • « p" seLuai J. d il i j (jl (j^Laj (_yLj.iL>! (^ (j r-iV '" . 



&_iaslgJI qc 



^1 LaLaj ^-ualjJI (j-o djl tiijO. ijJijI» . cU-a (_p3jL*Iu L$j^/ J~^"^l jjoj <L$^-J 
i_3j_<ji l( jiaJj,l JLflI.1 jsJLc (_£jJLa <-3>C lS 1 -^' lCl -»i>-^ cjl • «<— (_^Lc 
cLj_u& ljr J^>\-^\ cL*jj_3 (jL£ 1 1 o fll fl"v. i. u 1 11 J L«^a I o (j m Jlj 

L^-Lfl (jj^f c? 1 " 2-!L^>JI a_Jj-& 2-2j>laj O. Steinmann jjLop-<i > a-uoj 

(jlj i_cj_uajLj 3_Jbl m a (_ylc CjJlJLc . I Jljs-Ij n' j n (j-uil_ >Ji^M }L£ 

i_i£j-^ (^r^ "J M t — i ^ " ■!'""?• o- 3 £jj ^-"1 (*J •fdilj-^JI £l -2i>i a -J (_<^ljSUI 

i— SJl^j trap 3 J j 1,0 a ( _ ;r a P' pj 1 n ->J1 (_yJLc (jyijlj i[j rr » ] 0 (j-aj J^- i _ysj'^\ 
Ijuk sL^t—pj (JjjLlJI (j-iiljj .t' (j-aj Jd£.n Jjla ^-i-^J-^ Ly\-±* 

P p J 1 11 -v. Jli- £LlLj_1U |»J-2j (j I (jj^-^m (_L->-j (jK 1 11 Jl»-I JJ-2j . (JjjL_l2JI 

jjjtlc jji .t' ,_Ll3 t (j-aj Jii£.n oL>o^l (_a <Lil 4j£j_a <xul>. (j uj ojlS 1 Ljj>3 

iLiLJIi (j \c (j_Al^-j i(_paj^l (j lr ^ j J ' II <L_lLc (jj^>-J 1 a Lu 5 * ^J_*_) 

(j V (j^-4J i^j^l Lai ^Jj l'-*-* L)! (j I «1 'j" '"' (Jj-2J . j-jlaJL) 1. 1 1 n'C jj 

» i*ii i (_u-£ajl_JU (j^ 1 la 1 1 J ^_aLis_) S JjJL) (_^1^. .Jj uA^JI (j_a 4_jjl3|j ^j-^I tjj^- 1 

(_jl <_La-C (jj «j U" 1 oJ (_£Jlj^M (_^jjSLa (jj ii Sj ^ ^ i*C I i^-Jjii- J I (jitC Jj^v^j 
SjLJuI (j^? 1 1 J^>. Ij^»-Lj_a (_L-vj l_i£j^ (J-^ P fW-* 

(_ f j ( 11 T Ij t ^(j^-Ui 

(jj J sc « 1, 1 ' (jj o la i 1, 1 . <■ i-r 1 n II (__^=>j^M ^\ (J-ualll (_^»-j (j-a CjJL-ujI sLjjj-Ua 

j? 

iCu J V J 1 nl Jl^ ajlt a (jLi jiLcJ^I p j 1 * ^ t(j-* " i*ii i )T 3 'j "1 

. p La (J^ IjJLajLJ (jl l_JJK£J 

t_j|j^>JI SaJ j ti t, 1 5-Jj j 1 11 i 11 Jajj_<lJl i—klLicj La 2JL>J1 oJLA ( _ ;r 3 J^-jJ (_L* 
IjjJl^j (_^-Aj flj 1 11 a iLajl«_a 4jjJ OuL^ ( _ ;r L->.jJl (jr-iV i'itl I jbk (j^/ i^L^ '.jjfc 
4aLu3^/Li 1 [j-oj^s] 0 (j-aj <— 1 i aj 1 n->Jl (j-a ^jj L$J jjjI (_^JI 4_tfl_jSJ I (jx. 
(Jj^5cj (_gjJI n oLsoVI IjjJl^j (_^-ikJ 1 3 • u a SJjjLv <JliLajU a 

(jl ml j SJI (jl (_ ;r i d Ij ->J1 (j a Ctj 1 (_Jj_ikj-^>. j al IjLik .^paj^/l (_^-Lc (j-l j al\ 

1 o j^* Jj Ji^tJ . I o j * a (J^ 4j»_u_i 4-ulj '"^ (j-a p^ijjl (^yiil 3j_aj (jLLajIjJLa 
OJUfc JiLa I o ^ Lu J 1 ^1 ii" (j^ aj 1 o>- (jLi (Jj-ill <— il « j" 1 nl (^ 
.SLjj>JI 2 iijii-». OJUk (j£J iJsuIjjJI (j-a IJl>- 2JLc <L>-J-5 (_yi£. LljSLj (jl 

( jlA i. i t l ^sJL«JI Hades ^^uj^La ^jl^slIi Lu_^ tilL^iJI j^JL- 0^3 id \ o^ 1 ^ Ji^ (*) 




p2jlg3JI Xn ujJLa 



(»J— (jr& '- '-'-»■' tt I jj-C- S-<- : *- !l JJ ^ ui i»JL) *lj_ZJI (j^nj (J» I i .i "j Lajj 
11-dJj liJIjj" i ii V e^SjJI (jL^. 'J- Bell Jjj (jj-a- (J-4-C «^yji 

. jL*jVI ^ d-T ill 

.joliljSLIl LSLulSLys ^ «Lljl^IjJIj jJaljJI JI_^>.Li L t j < i u J_u (jj^>- (jSLj j«J 

jl^ iiiUJl£ jjjVI jl^ IjJ SLi-ii*. La lltui L**ljJ ^"IjSJI ^tH^ 0 Cr^*^ 

.-<! 0 , ,, ^tlj /-.A.tl ijjjj Ijlj». ^ 1j 2 «i, I (JiiLc^IjILaVI (_>^ju (J^u 

SljUs (j^Sj (jl ^ i j M i4jjl_«JI »Lj3 J DI J-»-T «-(jr-" l5' (J-"- 0 '(jr$-^ » ->J1 
(JliL-uLuill (j^/j .cLLajJI CjIjILoIjLjJI oIJl£.^/I (JJj-Ia <j£. i ft Ir-I^U 

<— 1 1 o j i n-»J 4-o- 1 i a t . I «JIiIjJLoIjLjJI (jLa '4-ulj uic g^llu j J taj 4_luIjSJ"I 

jJL^-lo^VI * )l i n-»J ^Jsl^JI a jcj (jl ^jy^. i4_ul^_*2u£. (j^j (jl ct^tj ^ uuJLa 



I o \~i a n'j 11 Jj^-ifcL^oLi \jt\ iri ir-ij l_u£ «j i_j I» 4jj^>>j ojl j*ir 1 ( _ ;r 3 J-u Jlj>.| 

t = t' j-^S-Lj (jl (j^L«i,l (j-OJ l2Jl_>JI Oj-lfc 4 I lr-1 (_gj J J f (j-OjJI .,j J III 

jui-VI I J-fJtJ I o (jia (J^ Ui^-i LaJUC (j-L^—j-m -^Jl (jl— ml J <i II 

t_aJ d_j^jjs (JjjLl^ d U j j 't A(B) (jSLil . (I_<jiI_<j/I d ih n 't (j-oj-II J-t£.J < L0L4J 

ojj Jl ,^'tVl j_a Jjj . n (n') „U^Vl ^ P(P') r , ,, l? Jt 

ol->ul {jJlc L»lo. ju»lL«j A d U i .il^j P (j-uLiS '^^^j (jl o^J-^' ,;tl 
cu_uaji j-^j L-*^ . Liili j-^c. 'P 'j P o^ 1 d j ^^Jl «Jiilj^LoljLjJlj n 

(jl ^ji>ijj (_^-«-jJj Lukj .B jLgj>J! cdaLj/^j P' (j-uLiS 4j5c_lUj (ji»JJ SJjLa-a 
t;r liLAJ i n' {jJlC JL«Jl»j V A d t-ijj i II I <jj ta «"t (jjJI <1— se-jP— Ll 1 (jl cLs-lj_i^3 (j^j-laj 
(jl i n-»JI (jL^ n_£jj>-^t l_«jkljLs-l (J_ikL*Ju (jl I o (j X <tj (j^'Uj u 11 (jl 

(j^o (jj|j^>- (JysLj 4_ljl^Ij ^>l i n -v. I (j^_t JajIjJiil Jl "i o Sj . I j*C j i .i^>L$ (jlJajIjJLo 
* ajj jj>.VI (jLa ioLsoI f^y^ LjjkjL>.| i—i! lil ; J i a aJI j<uj (jl Jjlj j Sj i " a ^jjL^s 
.cLl^Ij^I (jSLaj (_gjJI JajIjUJI j-ik Ijuk .(Jj^Ljla oL>>jI (^ 
(_y3 Jjj (J-ua->- iJLoJo^VI SjjJaj j>l J^ir" i nLij nj^aj-aJI ,jjj_ik ,j^o Us^Ua-il 

<Cj* ; stl }L£ j5Lii j^jJ inequalities cjLuLjJUI (^ju j^ic ^ Mi. ^Lc 

CiLbl j "U oJ^ 4 (jl (^ tljcjllill oJUk (Jl_4^. (j-«SLj . n' j 11 (j-tjkLsoVI ^ * i ualla 



(^i^aLuJI I j-& >_u < .1 (jj-njj ijoliljSL!! K-ul£L-a olj j Sj SLaj" . a LjIj (j^Sui V 
,1 ulLLA^JI iULv /VS _ou La I iUL.J^LSJI ^J^oJI^I 

j»Lal (JjjJaJI Ct-t l a Jl3 J-U 4uJc-Llj (jjSui Ij-uJJJ '(j*^-! 1 "^^-^ JLiljvVI 1— il t n 

.jJaljJLi i-dj" ui U (jjt>JI (j^a (j-u<-a -A^**.^ CrriJ^?^' jLlo.VI cLulSLal 
jjLjjJI Cjj_^>.|j i(jOj>.LJI (j-a <_u uCj-au*-a SjLC <Ljj*-iII i_£j^>-l 

(jL£ .(^1=«^-" £LS i>-2j A. Aspect i.-.<j u/l (jVT i£^l ^ 'M V f ^c- c^ 5 

JuLlJ ' fllll £j\ • j , 1 j ... A 1 SjjJI (j-a <j-G_*_j-La (j-l_!aja_3 (j La— >-m^>Jl 

jaJLJLI <jtx^lj AjcjJUJI c^jI£ . (ju^ja-iJI d j 1 .i i tL i_jLL2j_<jiVI cjLuLls 

t _ ;r iL><JI jJaljJI JjLS-a t _ ;r 3 cLajI i^tlj d u-i!L>JI ^s-ijL^-II l£Lul£Li_a t_<jL>. (j-a 
J l ua A A l t a_LLL_SJI — c (j_c i_jI — «J£ ^ uaj — <Li (jl I '< A r <—lx-2 

(jl La u^li^ u^ijI ^' <ijJ^»j -La 4JiT (_L>a . nonseparability 

4jjl_fl_a i ( _ ;r L*j I JufcJ . A-J-JU J-^-l ii-> (j i^ « j t i^->*i a (jjSui 

JLs-Jj LaJU£. CjLLjJ, I (j-u I aji 1 n I fl-jl uiaj i_J LajJ ,j}L-ujVI (jl , d A , ,,"t I jcjjl^uJI 
(JjjLlS (jc (Jj-3 Laj '(J-uL all JajLj t_xjL>. Ll>s jl ." r- VI (jl " *j ta ll ,1 
( _^sL>JI jJjJLlIl »1 }L«-3 j<u La |jj L -a5L>u Ljjl_Lli-l (jjSLj V P 1 11 -»JI 

jjfc Ijuk .(j\jjl_o^La n'j 11 (jL*L»uV! (j^SLj LaJoX. (J^^/l t^lj 1 u -»JI (j^LjLl 

iiijjs~ i,Jjj d j 1 'i->j.a (jlajLLu (_jjJI ijoliljSLIl (3 U il, ( _ t xjiLjiVI tIaj_<iJI 

,jjl LaLjj SjLlju Ljj&LK (j^'Ujj'i d j 1 nitLi i(j-LifcL>oV! jLlo.1 (jl 

. (jl i 1 n->JI J^i-Jj (jl S- 4 ^?^ 
(j^» 1 II Lklj Jl^ . Jl ii-i ii')>U 2_iLLiJI |»Jl£. (jl mm tU Jj-J-a V Jj^ CjjLjv 

(jl ^jU" ■ V l_^j| (^1 -.holistic 2_u>L^ jaliLSLIl LC^ilSL-a (jl ^^Jju 

OJUfc Jl>.| (jl^ (jl (j,-^*- ' «l I . ^ A * 1 1 4j|jj>.| ( j^. (jjijj i(JS^? (jjSLIl (j-C. VI CjJl^cjj 
j«i«JI (^ ^^^Lvul \l V jKjl 2Jj_Laj I jukj .joJLkJI 2_Lflj j-a jjLjj V «.ljj>.VI 
.(_£jj>.^1 diljl i*ir VI (jx. (Jj-»-a_i ^c-lL»J1 (j_a J ' a a * a ^-j^ cL*_u!jJ 4_ulSLal_i w < a S * 

(jV iLuj/La IjLaj (jjSj j_iLJLi cuLa t t_ilj i^ iJ ^. iJ s^jX\ Ijuk <_ iLr i^l (jl_? lil 

4jjj-LI SujLujJ,! Sjj ir^tl ojukj iSujJu>J,l j>l 1 11 -v-VI 2_<j/Ijj (_^-ij-a joi«JI 

. [reductionism iJIju^VI] 




p2jlg3JI Xn ujJLa 



j»JuC (jLa I ju$J .2_aj>Ltl S-j-jjj^UI jajl j ;tl (j^j JuJljiJI 2_ajk; 1,1 Ijuk J o ou 
(jO-aj la ' t O - ^-*^ 11 ^Li^l «JliVL^JI <_) dj| ^ylnj ,JI iK-iii'OU 4_lL>L2JI 

. I o (pL-uLija 2 j U i-jLS^Lc 1j {jtVi (j I lj_u/l_j_a Ijjti (jVjLuuj V 

jIj^^I 2 U n 'i jUk:VI ^ j^-Jj jtj Lub <_:jVL>JI oju* juj^o (jSUjj 

ju-iuJ V (jual kitl Jls-I JijvN-J 2_*jslj (_gl (jLa iJLa. (_gl ^^Lcj .j ji^it'Hj 
(<U£J (_jjJ! li (j-a (jSL! icLfljl i>>~ia i_J Lu/ Lui! Lfl .ji-VI ^LtaJjl -5j^»-J i- i j r nl 

. Ij-u/Lua Ij-uG (J-"^ Ijuk Sjua^M 

2Jljdl (j! LkjLi_a 2_2_j_l^v I j . JjLtj Jl . ^ A\M t 2_lL1_UI f^-c- 
J£J 2iSu_uiJ,l 2_u>.jJ,l JIjjJI J-u=Lv 

^_tt> -j > ^ >, 1 1 d >.j (^y^Lc £jufcj . /c_j_uiu>. 

<i_j =>-jJU 2J!jdl (jj^-— i (jl i-j-^ej * ""'l 'j "j flJI jl i_jLjjij._l£LI^/l 

(^Lc: *l_bj erljLj fj^ui LluJa 2_J!;L^ V j! 2_J5L^ Lg-JI 2 , ,„ ;ILi 21aL2JI 

l^jLj^o j 1 <* I (j\j 2.Llj<^o 2_Jj_La (Juu>>j (J I i a flj^U 2-lLiLujJI j»^-^- ijL- 3 ' I JlA 
j^o (_LaL«_Lll JLix. 2-usufc^lj 2uj_ujJI 2_«JL> <L>-jJij Juujj (_^ukj ijoijljSLIl 2jjJaj 

. d Uj i ..j 2jii i ..la t_i L j Luj I (j^o jLu La 

j_i_uiu!J it_iLjjj_jSLI^L! (_^JjLi I Juj— a j I ijJLua-aj^U 4_lLL2JI j»JuC 

Jajj >_ i j i ii I Ij ii_JLuaJI jl >_ i mi->JI ,j^a 2x. j i i a SjLuaJLa 2j^Lu3 <_ « < mil 

(^l LukjLupI j»J^-cj SjLJ,I jlj_llu/l ^ua >_u mt lj iLa ^j^J 2jjSm <_j|jjJI 

. Lasj-juuv i n ua-j (^jJI (5jui.Vl clilj-uluJI JuJljJI (^Jl 2u3l_u=^Li i*^^ V 
(J^jutl 2jsjV Sjjj-us (Jl ir-i ri'i^LI «Jliljjjj^II cLiLLa j»^uc j j "i <_i n_£ju>.| «Lus-Lj (j-a 
(jl p jj^*' a '(Jl 1 ^""^ 'N 1 2JjLa tbtjuJaJI (jjSi (jl (jj 1 1 flj (jjjJI iiil!jl Lal .jj_AII 
jjjJaJI lj<lm jl2 Ijjlu? lil ^(jjlr LaLoui/l .2ui;JJI ^ukMJ.1 (j£. Ijuju IjuSUj 

i^j^/l cLLkji! lj-^>- 2Jj_2_«_a ,Ju_i «JliLuolj—ual (jl JJuiJ ij_u>.| (J-lLhj 

«Lu* uaJI t_il_jjl (j^La-iJ .tL_ulj ui «J I d niN-^-?l i— jIjL^>.^/I i tLuajJ «J uaj 

L ya^i\ 2^aJ^LuJ,l Lg-u. flj JjLu/jJLi .J^Lual j_lsVI tfj-^J 2_i£Luu/>LCJI 

,jjt>JI (^1 uAjjj l-^j2 2Jj ii < a JJ-uJ ^yjkj ijolilj^JI «:Ljj_i_a ,j^a i-dj "i 1*1 U 



&_iaslgJI qc 



(jjoJI (jV daJL.3 di!j^3 ij^jjj^tjJI jl_ddi.VL l^in (jSLo! lilj .dJj" uJJ 

La J£ Ijuk .Mj I ir-ltL>- Ljj^ Lsliaj J o ul.J dJsLUj Jda <j£-«J V d]j~ mi U 

I ^ ^-J^a »Lj3 j litl <djl_uj| Ij^Jij dJLd* (jl *ljJL!l ( _>iajL : i ^a i . 1 Lauj 

jufc (j-o Ijj j*C Uj^>- (j' Cr'l 1>^J ' d ^ 1 ""'^ jij'j"^' 
.^ajJaaj d j 1 a 2 II ^j-Ia SjLcl CjJcj duL3 id_ijL2il 

SjJj ^1 L*jj_jj (jl ^Ir 2 j 1 n j'tjJI iil jus-^U jd>-jj,l jij 1 .i II 1 n_) jJs 
i \ %A t ^L«JI d 2 ■ ullJt» 1 jcjjUpJI ^j-j^I (j-o jjjl ti^Lfljj-c <Ji!j_ijij (jl^ . j»L«jjiVI 

di! j J^JUJ . \ ^AA |»L«JI d_;JiUjJ,| I j " j 2l> jjl l' tfjuk i_UJ^o .twVj 

j 2 1 L2-Ja I J J c ' j uo SuLcL jJujLk (j 11 a j -wj (jl a Ij >■ (_£lj&_a ^Ls (j-\_aLtu 
j_j-C jl dj_aJ-La d_2ujjaj Lul j 1 n_U Ju Vjl ' 2Jl1I «Lvj • >j-2 2JU (jj' 1 ""^ 
ja^jjj (jaSjLj Lauj (J'jJ^' tfj^k *lj— 3 (jl j-dajl J^Ji_3 . I a Jd>. ^1 Sj il/l j a 

- jolil^SLIl joJLc 2^-jLvJI 2_jjt2ljJI cll^J^. 2 ii i n" U jcjjUpJI jL »1 jU'.VI 

(jaSLLau V ja^j^/ t(Jj jiitl Ijdfc ,j^a I 'h i"i Ij o r j <_jLSL!I (j? J-j£Ll!l (jjj (j^a 

djl j ii < a i_al mi'i^Li IJlJv (j^Jj i i"i a d i n ri'i cJsaJI (^ L£ Lul d ii j ii ->J I j . di! j 
• d jii i nl'g (JjLvoa (jl_Ju djVjl i n"tl jjjj (j^-II SJjJlj>JI dujiiill 
. Lj|_da_2JI ejjb JiLa d j a &Lj Lj_i^ jG iJ ^£ I St a Lul j i n_Q (jljj idili j-aj 

itTUth 3^-^' d K ui a jLl icLajLvuJI LuLiaLLa (j^a d^tjualj Citi i^I (-jLjj/^/j 

^1 — (_L^=-*u (jjSLj l_4Jj i^.jii^ij-c (j I iliijvV JLa3 : d_ufclj djajlj ^1 SjLi/^/L 

— (j im i aj I (jL^ L-a-Lu i£_L£3^ai1 ^j^* * ^^^3 ((^jLi^s)) d a K ^1 jLjrti nl ^^^3 — La Jl>. 
. L2JQaja L^-al J^r" t nl (jr^- «-^p-!! (j-a »^ mi t I i -^jj >. — jj la i H i>JUfc i—aJJ^a 
( ^SLa-i Ljl i ia 2 1 p j j 2 a d_c.Li_u3 ^1 LI Oj j~ 'l idJLSLvait (_L^«J dJjL»^a (_y3j 
«JLao^.1 p j j 2 a id^uLvs LLdi3 < ~ ■ i njt Ljul ^a-C-j dr^- LuUaJLa Ljjlc JjjjljJI 
^ j UU i (-, i njtjj d^iJL 3juJl>> L^jL LLdaiUl ajui i 2 ■ '-'J ^dJI -d . .. A i Lul j i n_U 

Jiajvj jjtj Jjlj-!! ^LsjuVI L-u i n ) u U >, 1 1 »j i ,i ,j-aj .(JsajJI JaJa ^Ir 4jjjLv3 

j? 

d a \l . ^tl ^j^^l ,^-^tl jujL^tjJ IjLjtA d4jvj^3l c ^Ir SLalil d K M.alt (_L>- 




(OuulgSJI <i.n ujJLa 



3-ibl uaJI CjIjI i *tl (jf ^\ IjJij <Jj»2jt-a 4_i! Ijj J»-3j .fOjljSJI K-j-iK-j-a ^ 

V LoJlJc^. [cLuj's i iijj-£La] 4_uLi£. ^\ i n-v^r* 4 j*Cj , ii^Lfs 
J-->J-S l_gl_ 3 I o C? - ^ ' ^ 'r U La» 4_JLs»j--rJ-ll ^j-II (jLfl 

M_»^jj ^1 (Jfil r^^Jl »ijjlj ri-o» ^drian Kent oWj-^J F a Y Dowker 

j-j-u V 4jj_i_»» (JjLjiJ VI La»J»ir"i t « \ I o (j'i^r 1 i L$-*jLu (_^-»»- (i^;^»^! jn<r L^fll 

. d J*Cj ( .I^LSJl »2jlj»JJtJI »1! I j-JA/SJ -ij <1 t, 1 1 ""'^ _>r!->Ll LaLaJ Utx»3JJ (jl I Ofll 

j^l jjI (j! VI ^Ijl »_JULaf V Lj_^L^I LLj^i Loj»j3 »illi ^ ^jJI j^l,». U-gJSLI 

.jJaLi» r_ m U jj-sjUI jl_Litil r. i t i .i lj 
j»-u». liLo (jSLI 1 1 < j U »L-uL»»3 jjLsjJI SLsjL»»3 ^j-^ lS-J-II L» 
^1 a ^ .,.-11 3 j sU U.I jJaVl »uj»J»Jtj jl ^LuJI ^ iJj-j-sJI ^ j 2 «'l (jl S»ii!i 

I * . ->■ (j^£Li (jl ^ ♦ i m J) r u»aj| (jl . [cLu^^ < njjjJSLiU ] »Uj»^_>JLI ^ i La t% >^ ■ »u»aj 

Lo»j»lc idili ^yLc N r a .^LnIL 5 s l « ~. 1 1 ^j.cJLIIj (jnjltl JLSLi! J-i »> <>> 

(jjSLj (jl (jS»XJ ^La 1 1 j 2 La * a Lg-La ^"r i~r i n" j ijjLsjJI (_^-»«- »L-3jL»»3 4 j i **■» 3 i g| i aj 
LLUaJLi »1 2LCUI (JjI ir-i->JI (jLfl j<u (j-aj • I ij«a 4_ijl i^-'a (Jj-i-l 4— i-ua-3 (_gl tiJLufc 

(jl (_j-»»- i4_jjL»^3 (J-Ii-i «4ibjL»»3 j-j-c- c. i uji L^jl j-a »lSjL»»3 <.:■ i ih t» L$j ^j-ij- 0 

.^i^ M^jijl^ JiJI 
Jljj V L^iL^ a k-».>m jui (jjiJ ^,-iLj-t- p I.I--J »u5Lu- u }L£L!l ^^fiLuai-JI Lof 
.(joliljSJI (j^o 2-jr"r m .„U) a j<j mMSJI Ll r>- ^ tl jLUI Ji»b 4JajL»^ 

V! i_»-*-i cul i n i ir-iia 

. jjjljlll 2JV»!;! jl»i£.VIj jj i>it"iII cLlLjjl! LLsj-A ojL-lcLi d-Lc j_ujtlll (jS»^J 

j»j»£. 3»' "-y VI jj-2Ji ,jSUj V i^iuji aij <^Vi joiijSJi u uaS ^ liLo 

4_lj(_3|j 4-u<ol ie-f> "I J-2JI J-iLlr-i (jj-r-- 3 - J n r"r~ V w j fl i U S 'a I j ' ^ 1 »_k_^>- J-jlLs 
.aiJa <J-jVL>» ^ VI ja^LIl itfjJii i.- 1 1 n j ^ (_gjJt CltSaJI (^js a . „ 2JU a ajjaJLail 
(jjjLjS 4-iLaX: qm »L>>jLi 4 i ujii a 4-ajjaJ t Sj»J»^o 4j^»Li» ^1 j ' . a II Jjj La LJLcj 
dJJj (_y-»->» • (j-uLui-JI 4 Lajj ' ( _ ;r -i JjJLLa i n"rl (J^sLfi j-J-i»-i »A-tJ J>»»JI (jr^- *— -"i^** ' 
« LJLiLo)) oLj 2JI (j^-5»-i (jl »— »-*-! '. L»u-»»-»j-ij 1»Jui^_?»j r_ 1 1 ii*t's**t (jl ^ ♦ m 4 j i^-> 

(jfLjj ^jJI (jujiiU (-u, uli eigenstate »Lul jJI ajL-JL ^ « , „j La * ■ 2j V itu^ 

Ijsl (j^3j»^a I ^ ... A i cLj ^ _ i _ T r-(J1 ^ylaJU (^LiUl 1 jm\ j 2JI (jl (jy-»*-i 1»Ju*> 4 j La > N a 
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i_)VL»JI (__L. >_ i-r i nil L$jl <lt i >i 1 jp-a jJljj 1-4JJJ • yL-j "Jb-^l 

JL*_a (__3 SjjJLc iJlilj; > i nl I jU r <Li_«.ji,l SJIjJI Sj-cLs I (jj'^ ^J_V~i i n~ ^^Jl 

i ft'^jj (_gj-!l v-!l i_JLufc jjjijJ <ULi (jil d ik-iIV "i i ii 1,1 d— r j "i i 11 ^ i 'n n~ 

jSljJl JlaJJ .Sjij ri UI CjljL_>-Vl (jJJ 3 j i m IlLi fuul,j__!l joJLc (__3 (3 J 

j I ifjA i<~\ 1L i n i^jj (_gjJl (JJ-i" l— °' • Lu I J i uJJ j j j «J i. i i .i 1 1 i t- V a 

.«(J-L-j» d o K j<ujlLj L. *jJ.l j--_l La lil «.Ljj_i_aJI JajlI i_aL? _^-5 Sj ii->- 



VI jahili i^Lj-L-JI <_jLj_iLo ^-3 pjoi (jl (^Jl ^Li-sJ V 2 o K 1 1 oj-fc (j! (J_-Jlj 

^*-u V Ijujl__ I A i^i r i_uLc jLs ^jj1j_1J1 (jl (^^-j I j-* J-* 

« j—as a ,j£u j«sJ 3 j < gljJLa : I 7i\ U a S2_lji^IjJI Jj_^>jJI 

^(jjl ^-ifc La .5_»ol mil 2_ui2|jJ| ,j_a I 'i j u, (__;•_>- Lgjf 3_uJl (j^JJ V __l!l 
L*_$-La L&jLQc.L ^Jjl^jUJI l_<-aj V" i nl J-SJ ' ^-4^ Lj-ll * ' J ' ".' mI^?"-^ 
L«_s i^jjIjUJIj . »Lj j Ali j ji i^ill tiJ^LU 4£u^LU (j-uJJJ jaJLc LaJUC Ljjj^j 
— JjjLjJ — i"l La- (j 'i a i(jL_uVI «L^-J-S d j i n i IL JL>JI tjr lt 

CjJL>. 1 g l"< a i4— fcL_a ^Jl 2 Tj ^ , ,. t ^jja—U (jl «L^J (j_a O^ -4-1 ^ ^5-^3-* 
. JfrLa-Jt I (__ll lj_i__s ^Lijt-J £^_oj_a (__3 ,j U i 1, 1 j»J-2j g-^-UI I . ( __ik»U,l 

2j^_lajiJ A j 1 nL-uVI i^JjLJLI (^1 I 'ij 1*1 1 aju eaj V :<_ukj_Al ^-^-i-a 4j| 

jjk I «il"i a i^JjLjJLI uJLik ^>^t V " 1 1 "1 i3jL^ (_^-lc L^la ^L^ t—ljLaJLll Jl£jj 

^11 ^ 4£.Lcjs- <Cj^.jj>.f jji.ni" 4jl .^jjljSJI liLjj^ 4_u_p-j jW^-' ^Lg-uj^ jji.ni" (*) 

(jf n__lljuT IjjLii ...4_jJ^^I CllU-t-<-a_>JI CjIjuJLUs 4jjJ_ij l_>-L3 ^j_tUoVl dJI jjJ JjJ_J ^>-»J 

L^-tJ J--" jjSL^i-JLa 4_L_i ijiAfs^j j_a_jj_UI 4_2_aj ^.A^. (j^*- '«^LjJI **-J-I.L«J 1 t_jj_>JI 

^Lj! ^_l<if 1_4jU ^j-^-W^ 1 ^ ^j_uj_J-4 t, [^_i_5=IL_u_<i JL«_>.f JJ-J-) jJI ^j_>-jj,l j_j_i_nJI ^JLaJI 4_ojj_*J! 

. [^1_4_»-J-UI] I3J-4-C 

Jl Jl_>JI ^^Ls-o 4L___iij ^j-IjcTi- ^--tj t^_jjlj_l]l 3j_U 4_JljJl>.| j ta '■ ^ j >.j t ^> £ - ^ ' ^ j ^ ^ Lj T (**) 

. [*-_iJJJ,l] JLj)JJ ^-La j, h" n Or? j-" JL>^' I JLA ^--3 j^Jj-i- V J-*^- ^jJ ^Jjl^-JI ^^J-C Lt-l 




p2jlg3JI Xn ujJLa 



uJj-j^>- ^Lg-Laj C i" i' I Ju3 <Ujfcj_J,l Cj-jL£ I j! La ja^j .jal_»TuiVlj 4_L«jfc^! JaLLa 

CjIjLjI Jj^ip jl jjj ^(jia (jVI u^>. Jl^-JJ V SsLlAa CjjoIjLo ^Ijl-tu jl 

j-iLU jjS-CJ Vj .4 S i n "i 1, 1 CjLjjJaiJI ' a (JJi->tJ L«jj j-J^I <Lj-ljLjjiI (j-L&lj_!j 
JljJjlII i<U^LUL)j . (""jjjj-JaJb) 1 ^ i .i n'* jjLiill ^1 Jjj^s^JI (^ Jij^J jl VI (Jj^s-I 
(j^a i3 JlAJI 4*b^ S j r J i<h*m j^j jJLj ^Lj^jnll CjL-LaJeJ ljr &, O la. I"'" i nVI o jui (j_a 

^■LLa ^i^-lj— a *Uj jL^jJ jf 3JL«_flJI S-j-L^Lp! JjLjjJI ^Jlc jLaJLcVI (jjp 

(J ^ - " ' "J 3Lj->JI Jl^ia ,_LaG J^Li. (j-a 1 mi 1^1 sLLlIj . (j^JLs-iL! 

jl (j-*ieJ jl (j_a j-j£| njLkj-jJL CjjjJ jl *J-*J-I J-J*"j j*djl>^ J-^-"- 0 L>1 • ^ J W" (1)"^ 
<LiL>.|j_a «LjjJiaJ JjjLlIl (_L>. Jl"°J . AjLgjV La ^1 j^j diLlLl^ (^ (_)*3ji°eJ 

JljJs <LjJjJ,I CjL>.Lj*1L>.VI (jl jjJsjI L<k£ . L&j_jJLjeJ (jl (_>«aie u* (_g^/ (j^-4-i 3j.jLc 
^TuljSLIl *Lj3_l3 (j-u n i ntltl J ir-i nlLi sLaLija JlLa ijjj 1^ «Jaa-u»! ^^Illl 2_jjJe_oJI 
.(_ia-jl jLa 1 (j£. LlI ' a L^TlIljlj i<Ljjjjj_i"3 di 1 n j I ttl/vj 1 n^LCJI * Ljj_jjaJI _j 

(_^**-ll (^>-£ajl ua^JI jL- lT lj > .L) ^ 1 1 "m d d_LA*aJ (jl JsjJ (^j-II JLj_^oJI (jjl t"tl 

1- 1 1, 1 11 \ JLflJ j_L»-a (jL£ jLl"L>.VI IjUi .^JjIjJill /_j «1 U tl j»L\ V" 1 11VI ( _ ;r 3 (_L>.jG 



(jl (^1 <L>.L>. (_ ;r 3 (_^Ljj_ullL3 : j i uJJ 3 j 1 oJ ,j£L<ta ej^j—u ' d " J^J c 

^jLlj (__^^Li>- " 1 n I (^1 ^Ll^eJ 4j| ^ Laj 1 a-l CjIjLiCj CjI aiSLl <JL»-ij La 1 • ->j 

' " ' I j La >i 11 (j a au t—ijj^j • . ■ j (j-La-UI Sj_cl 1 n <n O I Laj-^l a jj^ 

Sjj La-ill <_ll^Lj_jJI (JjLi^ijJI j»l JL?-" i 11L 3j_iiLj-a ciliJc-JI (jrlLc JLcl 1 uJ JSLliJ 
(__>l3jJ>U 4_a«^La j-j^I (j^J (j-'J' tiLtl Ja^-a SL*jLlL>.I t _ ;r ijjj (j aji 1 aj-JI (_gl 
d A I" -^e-a I o^J 1 1 1 caj I (Jajij (jl 1 ,3 i*C <ij SjUJLC (Jj^i-I <— aL%ajl ijJLuk .^Llil 
(j^n j tl 1 JL^>- (^r^- I (j 1 " ^ ' ^jLjJJI LjuiaAJ u^_4jjj . j»LjjJI <. 1 i 1 n_i 

5=— a £l i£J il HsLi- (jj <j (jl Sjjj LiaJLi (j-uJ-J i<-La ,_JjJL^>. V 

■ij -^J (j— c 4 I 'j ml ^J-ts (jl S(jiSJIj ^Lcj-jVI ^aJj . I 1 j mi V Sj_j^j 

. 3 K mi a (_L>. ( _ ;T ic in"i V cjI .il 1 .i -w *lj >.J ^_al£Lj SjjLs ^jjIjj 

.Cj^ o (j U <JLji jJt LjJ (jl£La 1. 1 1 n'i Ij 

m-uJj hijIjU^j Ja-I (ji^ ftij ls' l»-^ 3 lt^*^ j " "'l :discursive ^,13.1 j . ; i 1 1 j.j .^^1,1 (*) 

. [^jLc^pJ.1] 3jl>-I^ 4jj_iiaj j^MJ tS^~£^ Ljjjls. 



t _ ;r l»j La jJ-Sj isLjj^sIjJI (jj $<L«jL><JI ( _ ;r 3 d u<alic" i n 'i (j' (jri-J-y lS 1 -^' ^° 

»" mj La jJL-Zj I ijlr Jl-a- " — t j V jaJL»JI (j I — |jUJL-»u — 

LL-ulj->. <^J^~ lS^' J j.jJiII.1 jaJL*JI (jj Jj-Zj LaJLuLS . I |jjlr j»a-3c^JI 

£_a ^ A " J 4jjL_»JI 4_j_»_SIjJI o! *-J-il (_J_5— 3_J j}j -p , 'MjJl jail— »JI 

.j»J_SJI 3 L*_a_a 3 ta-^^J_a (j a J-J^l J-»-^ ^ <jL9 tijjj j mi U 

ajui (Jj_a i-;r ic. ( _P=>j_~_*j V I ^m'iIjJs (j I *2 1 («jjIjSLJI LSLul£Li_a i rij iW\ 
.4_uj£LJI (j^jIj-SJI £_a j* La- i n'iVLi 1 1 7i or ^J^l I (j U ->«J La ^'n 4\j t d h-w^Lll 
o^_SjI— o^J— sJ-J 1 4 ' "^L_3 c) j i n i t L) i . u r * ( _ ;r ji jj-a <J La 

.(j-uj-lLk ja^j LLlSjJI ojjJI ilijJjl t^slj 2 i .i 
4_3jJ|_^oj SJljJ^C ^ j fl mLfl i^^Lj^oj Lujjjj LuJLI J U . " lM Jj_».| d_ij>.Lj (j-a 
joJLkJI Llgja- IjJ LaAi^. tiiljj ti-dj "i mi U ,jjt>JI ,j-a d I -r <j ^1 i n i^M I j ■»*" . 
L^jujLo jV .^mi (jjj (jJJ^J joJLjlII I Jlj* jrulj-3 (j! dilj .MjjjJI 

L-£».jl j! j»! ^L^ill I (j K A Luth Lj ,_L^3 . t i ^» L$jf Lul J l'i' /i f 

(j^-ilj^ J^>" tj^ '-. ' J "i ^-J^ * 4jLa ij^a^M q\S La LjI Sjju I -g A ,*:,"< i j^J 

( _ ;r Lc (jj_aLi (JLjs. (_^-Lc .4_JL>JI (j^lj— 2JI <j-° 1^1 d)^" J a mi I 

<(_Jjij_UiS joi«J <Jl)La-l U ir-i a ^^Lc (Jj ir-i ->J1 ^^3 Jj-aJUI (_Jj_2JI ^ ri i .ilrill i_3J_^JI 

. oLlila ,j^a (jSLalllj 

d J ^ ^ ( — °* J ' ^ 1 * 3^ * «|j aV| SJ^Lst-a (j^^j 1 a^ , ,. 

2_JLl!I \ ~ ^ 1« 
^1 birealism 

3j^a CjI j (_LvuJ Jijlj^jJ (JLa .^Lj^ j UI (_^JI a-j-mllL Slj^>JI 4JLIL1 Sjt-r->. (j^Sj 
J (jjjj_<j/La f.\ air I (jriiir^i (_^lJI 1*11* (j-a IjjjiI dj ii 1 ulfl i^JLuk (jJifl <jl 

^ (oLtJI o! oLjvVI i_J£f ^ JLSj tiilj^ .^*^ a^i.iUlt ^U",^!! jj.^tll 




(OuulgSJI Kn ml9 



lil Lo i U 7l a JjJLjJ i uJ Ml SjijJ^>. JjLHj (_gl jJjJ (jl i V cGli 

J_£LjJL> 3^ "^13 3_5tjJtjLO 2_Lljla 2 j ri info LjLl^ C*jl-£ 

cCLJj^jI/ 2^>-jJj ij«i«JI -s_y>-j 'r^i (jLa iJL» i_gl ^^.j .j«i«JI £j>2 (j-o .sji^t-o 

4jt_uJo "Ljl^- 4 l'f i "I J-pJ d ir-Ml (jr> »jj tcG-Laj of j 

.J^oOi! LiK LcjjJaj^o LkjLi£.Li i<Luj^>u <jliLiL>.I LgJ ^>12j (jl j«i«JI ^jt-Ti i n_i 
I a ^AiU ^..iSLll j! SjjvjJI ^Jl «L>JI ^ Ijl>. Ijl-jjlj i_<jfcju jjJ 

jl >. lil id_iSL«J,l ujjjJlJI t_yaj-l ui La-ilj i^Li jjt^ ia ,j-o (j^M 

^JlJal (jl (^Jlj* . (jj j ri j ri -w. d ri 1 .i^La liUj J-jLjJ (jl J ua gVlj . j j j t "1 1 1 
flJI (_gjjj_C (_dj_c.5l (jlj i3j uiTj SJj^Ja cLLvjJ <— 1 1 t j o \~\ d < |>M 
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j<^c.jJI 1 1 2 >■ SJL^is 2JL>-j c^jL£ j_2J 

t »^ mi 1 1 f^yezjt-i d ■ i ga j 5 g Ls^-la Lu> Lu I 
LaLu d J J "*■ J <—)Li.u/l Laju* j i JL*J cG_u j«J L^_s La 

(j^t 1 (J I £J_Laj cu_! .J J cuJtl J-l^ljj (_^-£-J 

LdJ j JjJa ^Ac s jJiLuil cul jl—iVI ;tl 

. t o U SjlJJU». 

Li I Jl J JLflJ . I <Ut>. I J-<U J J i n 1, 1 J (j" m i t 

jjl ^j£L«jj jat- i* (J£LJ il3jjLa 4ij_*Jt J jj-a 
(Jj-9j Vjl <j| . 4_Uajj_*JI Lgia jlai- j_lLs G ^-J-»^ 

(jl .1 — Ja-jf SjjLUj i(jlSLXIj (jl_a).JI — mi i II 
(j n «i bj i(jj£LII Ijuk JjjJUaj {jyC-J Lr^- "^ij ''" .' ^ 



<Lxl_j J_j_»jij 4_1jIjlj 4ja^>J (^1 j^j LaJ I 

i _ ;r Lc j U "i i- ylJI 3jL^s-jJI <_3j_*j L^jl i£Lje_jjLj 
^3 I j » «j /i 1 liaj j <_3j_*j.} SLljJI (J I 'C mi I 

' a « j ^ d . ,. A i jjVI i _ ;r 3 Ijukjj .(j^£LJI Ijuk 



jj U"" C^>-1j j^-lll 3l — J — =JI 

j «I I -lSj " ;' l j-ll cr 1 ! 




(OuulgSJI <i,n ujJLa 



sL_*JL <j-\jljj3 jj_>.j Ll! i (i'i ( jnJLc <t_j| i»^ iia a i ^ i"Li? jaJLc jJb ^ 

^jja- i n m (Jj ij.sLjj Vj i-jjl i<Vn V <j-ijljj3 i«Liji^l ua (^ (3-4-kJI 

I I C3J (j . 4 T J U/J 3j_u,oLj lLijIj_JJ 3j._3-lj 3j_u-i> (Ji-jG (j,-^»- mJ-^LLjJJ 

i^^jLiJI jaJL»JI (j-uj LjLSLal cjLb <j-ij Jjj'-"'--' o-^ («-bJI liili LU < jinX 

.juJaL><J*l d A i ala j t _ ;r x^m 
(-dijual (_dljui £L«^aL7e_aj jJb i IjJtLoj I i'n aLc joi«JI dlli I Jj < Ijuk £-aj 

SSLil mi" U SJjSLII ojuk ^^a cjj^>JI (3i>^ o^-J • 't-^jjj "*> 3-5jLj 2 ta j I c 

jaJLc ^J-2j Ju2J . Oj talll 1^-1*3 j ' a p i " 1 (j I I <«t->*. , ..I d t^jl 1 tl ( j J a 
Ijuk (JjlS 4j| c->JJ iSLtc-lJI (j}>^ ^ (jr^y ijtu-iIjSLJI 1£LuI£Llx jjfc i(j-<-«-a 

. LjjLIjj (^JIJ Ljaljioi Jjui ^1 VjJ^3J 

»1 j i"VI aJUk (j-^-J jaJ (jlj jjls. i4jjLc j-j-C »1 j mi I (j.Q-*J I i a Lu J_SJ 
jjaj. j (jLa i 3j i oJL flJI (jJI d j i iiJjJL La I . I j i a ' 4u>-jJllL ^ » ' S a I t j a 'v- 

l d_jl5jc. 2jjLSJL (j^iii'i ,j-a i_aWL Sjujlc cj|j_a <_jj_>. La j_<k i_J3lj-*JI 

Jl J^>. . LU ^Ldl oUJVI J_u^ ^A-ini 
<J^L>. ,j-a i£LjJLS_»JI LZLjjj jail_»_a (&-<-uj-J mJ jJI jufc LJa^>. (j_a jULtJI (jl 
4 U mi I j j £_aJL>J, I L Lu j mi " <j j i jj— il I (jjj L-u I tJ \^- 4j I J-J i Luji I jj>. 
i. Ja 6jL>. isLLa 3j A i Ml jj U "i j (_gj mi j 1 1 I i mi i-v Jjlaj (jl .£l_iiJI 
i^LaJLa £U£U t j mi 1,1 mJjujJI a_al hit mi" i .i V I mJ^J-^ 3 ijaJLlJI I j_4 

(j^>- ^>j j i» (__>ii3jj LuSLl mi -»JI L^ljjV ( _ ;r ^=jj J-lJI ^.j ii i" tl (jj>-^ tj-^J 
juk tlaj L_? ^^LSjjj i j<sJ L»J I ^ Llaj L_a £jL (j£LaJL I j j f jj-a <L I juk Lu»j 

^jL>JI ^Ja 2_Lal_? j.jLUI (jl .(jjtj LLi.|j ^^a j.jLUI lilij mJj-j j^>-Vl 
J£Lij JjiVl jjic j? . J-l-->- J^Lij (j^l Lu>ijjij ^OJI (jrUIj^JI ^ iiiilLut 

,a_j^L^ 2^>-JJ (^1 

^ . i La S a liJ j " mi U (j^*^' (>« «J-^" Cr^ ^-^^ J- 5 '-^ ^ 'j-* cr^- 
(jjoJI liltj 2jlj_lLs ^ J_aLl!l JMi- ,j-a L^jjLyj 5 A , „ lAtl Ojbjs-I (^uJaUI 
jaJ . LjJ d_ajLa Cct-iJajj i lujjAc (_£ JL»jJI V ^JjL^a Ljj I C-jlc Ij tUllj" mi 1,1 

^&j-"i Sj (jl jjU" m" i n i^jLJLI tiilj (jjiLt^l ( _ ;r ic L-^j| 3 A i ulAtl CjJLuauucI 



6AajLiua*t>jlAj 



ij^i-VI jj| IjLsJj iCjjLgj i^jLJLI ojufc ,j£j* .<JJL*JI j^-ij (jl <j£*J *-Cr" 

,J-lj-«j <_ul£Lal jl) <i ■> t, I :«j i 1^1 tl (^ ( _ ;r ikLLLa^UI » jaJLc I Q Q y\j (jta- 

(jja 1 1 n j 1 {j\ 'm mi (j-u (J-Sj(JI U" ' i' j) j uu .a al } slJjLSJI i(<1c <J (JjJLl^ 

jLtJj Sj£i ^ ^1 7t~r VI <j£Laf lij) 3_3j_»-«l! a_Jjl_i!l i(Lgj|j «jj-g-ll 
i»! 2_3jL^3 3j_£s c^jL^ I jj l_a jj>-Zj fj—dl <±<.l.-»- (j-a (>SUj <jLa ija_!L»JI 

li^s- (j-a J-sVI 'JjLLs j-j-*J ^S-1L*JI j i ii flj (jl d A i ulAlI joJLv. (jl£ .(3_oL£ 

iXl <^ i a i J 2 * 11 j-alaj (jl : d mlaJLj 4_t-£sL>JI j j i allJl 3^£Ls (_£j\ji_a 
Sjj i ■-— > V 1 (J-uaJLa iCj! «iK I "i r Li-i^a (j-£-aj Sjj i^i tj m A U ^ <fuU 

• I^J- 11 c^l 6^1 6? V .oLJ£JI LiLJ] J}U>. (>. oiy>^\ 

» dJJ j (J^ ^j^^ ) CjJlj*. ■ /i (j-a ££.}L_j_aj p j &1 a * I j *^ 1 

4 J * ' ^ " 'J J > J^La- (j-a i3jiJJ_^>JI i * 1 1") (J^Lk^o i — " a| Lc-Lljvj 

(j--aj t ^laJJLl ^l-i- 0 (j! .^c-ll— *-Il 5jl ♦**< i nl (j£— al ' ^ ■ ta j d.j < rt Cj^L/aGj 
Lljjjjj . l_LjL&i I (^ (j-a-Si) i" 1 1 n jtj iSJljJ^_>JI ££jI_jJ,I dJJj (j-a^Lli tjii «11 
. LjJ (jLuj^ I ^J^x-a ^JjLiil dilj LkjjJistJ ' 'j ' htl L^jLlLjo JSLi joJLtil 

^jJu Ijuk (j^o Vjj j ijjlti! SjjUJl diill (J^L>- (j-a j«JL«Jl ^jLiAJ j lit^'i Jl»j 

■ i^jLjI,! dJJj ,j^o (Ji«Jl tlal j i" i nl (jjj-Ls ,j£. (jjLij V 1-4J uJj^l LSIjjijI 
' rn'li^ (J^Vl fj^LZ. jl i Lc jLii 1 a ^ (j-C (ji^V <i~ AjS (J-2-«Jl (j I JlJ V 

...Sj_^J1 i 'K ui "n (JljjV (j_a cL_cj (jLi? lil h_<!l£ (jx. d ua_se_aj (jl (jS^J 

djjJi-JI jru LkjLjJLjvl (jSUj V ^1 Sj-^JI lt >l m * .„I iChasm ^j^^aJl 

JjJii cLfljLJI LuLa-lU ii-i a j>l J-a-"i i ub jl i JijjvjjJIj jilAIl (j^_i i ( _ ;r «-3l jjJl joJUJlj 

.jJsljjJlj (jjjj^C. jill ij^i 

.(j^l L^>.ljj (j I JlJ V (jiJlj ^LijSU Sjjt^luiil 2JUJ1 ^ jaSjj 



^JJ L^SLLaj Li.5J_« Ski (jj^-i (jt-'J' '(JL^rh 1 (j "J ' " 'J-^ CjI «i K S_at <" i nL) 

ljl£Lal i.*i 1 1, jl L^j| (jj-j i_aj_i^ tiJl j_Llj>.j i^ajjlj^iJl (^ VI joJL»Jl cjLlujjju 




p2jlg3JI Xn ujJLa 



Ijuk Lj-^J — a 1 1 <j-a jjjfc . L^jLufcL^j »1 j mi VI j tiui^ 

ijr^J) ua -Wj ^ t a oLila Laj tJaj mJ ^Ij-jJal .5j_je_a (Jjl mi" II Ijuk (J-"^ 
j-* La jJLS ijJjlJI I jui . LaJLS jj^itl ^1 LUijU jl£Lj jaljl ^SLII LC-uLC-La 

(_L* (JlilLij . j 1 .1 A 'i j <JLj3 Lj CjIjjI 4jjL_a t_tLua (J-a^eJ k L£j Jj_.Ha 

I (j~ 1 1» La j »1 1 miVI 1. Ja (j_a 2-ijJLa L*jLa uj-^Li f«l*JI oj-^-i o' (j '-y- 1 

LlLaj-a ir. t .ijljf ' l»U« 2.3 >Jtil 3 A t ala Lgjl Sd-l 3-^L>JI 3 A > olall jjjj t^To- 
i(JljU>. jl i d uu j-Joi—a I j_<k '(j-a ui la gjj ."i a (_gV I j I j LlLsj—^u 

d_ZJLLaJtl j^j_aj_ll (JJLjlJI (j-a ( Jr»ojl . ^Lj^-ts LSj^Is p U II £-L^3 J S I 

j-a-c 2jIj_JI ^ ,2_iKJI I j : j"'lj a ^1 4jjL«JI »1 j u/Vl itrjL^^LjJJ 

j^i-C-J iJijJI 31.5? i Lgjl j 2J1II j_ajL ^>UaJlj (_LjjJI 

'"'J Laj ' " Lu 5 U j -.1 1 »| j m, VI Cj a > ? 3-jIjuJI i(_L^-f . Li_i 5 U j ^1 1 
(J*C mi d_<LiJL>JI i_j°s jJt " 'a b se a (JS[ "n L&lj-j (J^lj • -5>U <LljL9 

i ii j ^oJLc :j ajk'ij u I az "" CjIju mJj-^s-VI ( _ ;r <i Jii <ll j-jLlaj i,_Lja_3l 
j^Jtj i^^JpJ JJ-^ 2 t;i ^ > -b cA" 2_uLLa^ 2^W: lf UkUI 

Mjjil j ttl n_gj mi j II jJLI (^1 i.'i I i^i J (jr 1 ^*- '3j_SJIj J_j_3_»_lJI ,j_a JLjjJLI 

lUjIjjJI (>a JUJUlJI JIJjV .^LlkJI tiJjJU 

3 » liaj VI >1 »_3 tiJjJU («Jj i<G|j i mi <j fjU it-i^ 1( _gj mi j II jJLI 

. «I j 1 >>* S a CjI UjU-^cj 
jJLj til!L>JI j»>UaJI I juk ^ liaa- iJj^>J,l jj^s fjLu j«si«JI mJjJ I j£Lik 

jj-a mJj^>- (_^iJI 2j|juJI LgjJ ii—ijjSLll -j ' a tl Lkj_aJu ti^P" 4jI J-jJI i_jJt 4-La-S-i 
I fllaJ SjjI JL^ iJj-^aVI sLLual ^1 j<sJL»JI .(JJLuij j-j-»J L^j pjl i n"ll (_LuS 

idJLvj^La C^jL^ jj ( -? J^>- '3jjI Jlll illlj (Jj-a (j I JL_u . 4JLut£La (J3^-J ^ J 3 " 

< L^j (^LiJI mS^L^JI fj-JLI (jj- 5 6-« lS^ '^L^j >Lij 2jI ju >Li iSjjI j> J t^i" , u 

I gl«J 1 1 ,j ii mi 'i (j I I ijlr t^-t^fcJ i. 'j i "II I j-^J . 'l ii i ala (jjj £^a mJj^s-I SjLljlj j I 

.jLajJL LLuG 



6AajLiua*t>jlAj 



(j£. (jl Lgjli Ju>. ^jU" m" V La J— >j (j I (j^uy 3j_jljJI (J^uj (j I 

.cLoJl2j jj! <Gli Ju>. jsJjlII ^jU"ii,i_i V joJjiJJ ! JU-a jLtjl 4jJ . Lgjlj 

i Ijuk Jjtij (jl 'LjL- S-^i U^J ' ^i3^^i^' f 1 j 0 ^-*-" JO^-* ■ Jl ^ 

dj-3 Jri'ir I (I jjt Lj ir-i r J o uu ij-tj>- d-j I (jjjj-uSJI iJjj) j-ifcjJI (j-a (j-<^>- «La-i^ 
i^^ajjfc I (j ia j^cuj Juli . JjVI ^1 i". flUa-lj i L^jcj i"< ih* Ljj^LLU (jl (JjjLlII 
: Luj Lujjli j^yJt Oul£ ClLaJ j" i .il A i uri it ,_p3ju-3l d_cSj" 1 1 ilT i .1 LjJbcmJ 

.u! d^ti (j^l j . cLj_«iSU ^1 jJI f LkUI yLLa j^LJ 3 nlUU a_IL^_^l 

.(j^u 1 U-*- ij^- Ijufc ' ge * 
La» :3 aJSLU i_£jil!l ^Lo^l i_3 j-iu ijr^s S LZ^)^ LijJ. L [l& 4-uju i_£j-!l La 
(_ ;r i*-I.I t_Lv*J V — (jaj-uj|jj*l La^ — jau-uVI I JJt (jL£ Luj .«4 <jj Uli cljj 

(j£L) ^aj ' ajJUL^jl\^ \ U ."j ^ 1 mi i ^a_*_ul 4_i£Ll^ t 4_3LSj_lj (_£jJI J^- t -a- t JI 

JLs.|j . (I j£Lk I (j <J 0> <LA£ di i njl <JL- (_gl (jr^-) jUi i .ijl l_xu£j* (jJjLc d_aJ 
(d_*-i_jiaJI (_^) d mjj (jlj-L*JI Ijuk " I SjJ J aJI» 4jL\ic (jL? L$-La 
ij Ur I i_<j£j*I <_3j "jJ-JJ (_gjJI i_jLjSLJIj . p j" ^ 3.' 1 (jt-iJJJll (j-a 

oJUk L-Sj^».] « LS^_^Ll_iJ,l » juk (jlj-Lc 

3 <j KU ujui (j? jJL_u (jjJI ij>jJLI j-jejl Ufj .3 < j j U II jlju ^Lj La 

.4 «j jUfL iLfl^-LflJLi sLLljla 3^j_!la IuJ_l1I (_g^Jj (jt^JI Cj^LaOJI sLa_ijj :<JLaj><j 
^UiitLa i[jl J_»J La ]= « I ~ j a» iill ^t->Sl,l (Jj-i-a I uajj i fij uol ( _ ;r lL»Jj 

S-Sj^ : «metalanguage a^JLLll jlju La» ^ jkUI ^ 

(jl Jj-ZJI SjA uo . LujjL Jta- ajUL i_aL^ J*C tfoj ujLsol (j^-aJ V La j»LejSI 
Lujlaua_J ^^lll »1 j u/Vl ^aL 2JjLe_a ...jaJLtlJI 2JjLtAJ ~ a 3j_uLj J-a^/l 

. Li >aL LtLo (j? 4jL J^- <^2s ^jU" i uJ V 4 i< Ij sLsLuu, jai«JI 
(j^/ ( _,ii'C_) Laj La- uolj j-j-j-oI ,jukljJI I i" 3 j jol«JI (jl jo^-jl Ij-A (.^Lj 
(jl (jSLaj V ^cX.jJ1 (JlLa (jl ^_us1^J1 ^j-a . Lu2jj-u^l_l_L^a (j^. i u& W i ^ o mj 

Lbj| J-Aj . LcLiHal (jjSLj JlS (_p3j|j_aJI J i a3 1 (j^Ll 4_iSLIj i(jL*juJ ajLaJe^a (j^SLj 
(j^L?E_J (_3^oj-u (j_ljj| 'J ' ^ **" " t J «LjLu^Lil cL>.^a as uiJ (jx. »*i i a ^j^, j j, j t" 
. Sj j «J.I j<ujj (jj_uj_aJjjj ijjukljJI j ua_»JI ^ e ■ a JLauklj (^1 j tali I 
(jx. (j^SLu CjI a K i "I (jl SjjJL>JI Sj^aUUI ojuk ,j^. Cl!JL>ol Lilj ^ J < i ujj 




(OuulgSJI <i,n ujJLa 



j ut J I (j I (j i>> <i" (jH-II L^JjJi jjLscuJ i_aj_,j, Jlju*. «L-j^^' I Jufc 
Jj^v q j Ca 'c LaLaj J^s-uSLj (j! (jSLaj (Jx-*JI <j T (j^aj " dJ V cbV nj^jLa 
.(Jj»- jj! (_L^>- J-aj<JL> t-i i ?ij (j I Jqj "i il i j i Jl>.Ij 
4LvjJI ojuk u* <juklj_!l LuuS^s jV i<Uajaf (j! ^jU"n,il La (_gjl Ijuk JjlI 
Ijuk juaj . L<- L aj > . LujJL^auj (jl (jSLaj V dj| cL>-jjJ «JLiLjlSLayij «JLiLvIuULi ja-tuLa 
jjL»jj s-^^-cu |_£l <— iT jJt La (Jjj (jJJ i^jLaJI L^J-La ij j i i i U Jj-aljl i_3ju_u 

. 4_U Ju_4 

^ — t-al — fcH c-jI iSLll (j^JU f\ — g — uj\ (jl t£jjJaJU J|l — > m "H 

^ylc cLLbjj Jeli, I j J-La u V JL>J1 ^ * j jlaj . I a Jol $ jl I ua^a «L_Lo j-j_^t 

Jjj»_J_i_uJ C-JiSLIl ^i_UU ( j r lcj nj-A^jj-<^.U d—4_<_ojJ1 -Jl ^ C 

0 Juk j 1 (j-a ^J-^i-^-JL- 1 .J- 1 ^ >- ^a-ik La_a^ . ^ g_a (j^oSLi (jLi 

(j_fl Ujutj (j! ^Jl I * jJ.1 ^Lbej L>u> (^Hl Bachelard _>}LiLi 

'.^LseJjl ^ iiilLjej jaJj Liuk I aj^l (jl cJjLs- (_^-" d i n altl ij—clsj-a 
Ijuk ^^3 I g ii 'glj-j t 2 j uaUI (j^a ^ ii jj La J£ ij_cLiJI 

Jl^ «lj_flJI (jjs JUJ_«JI (jl— ^ Lajj (Jjl i n lu Jii-i lili Ijuk ^^^^jl (jl Jijl OtX 
oLls^jJo (_jjJI ^Jj mi U «Jl (jx. (JIJujJI ebi :^ (j 1 n ij'il »1 ii I" ,j^a OJjIjI 

c^uSLIl ,j^a I * iaj a (jukljJI O^jJI ) j jl .(jJjJI tjA-JJ cLfljLuJI i"il -» A , ^ W 
(Jjj .4JJI Ji^u>.j ijr^ ^La^M—C (_yL>>j joJjlII IjJu>.j j«uj_il lukjuilj^a J 2 " «J 

Big Bang j^uSJI jU^iiVI 4jjJaj (I uaj? Jijujj «iaULj) (jj j t j i i. a 

J_ijtj e-flj ! 11^ j L-S^aLi. ^-"^J-" J-i^>^' c^i>^^' (^LaJ' ^ ^ SjiaiJI (*) 

^ <^U< (>>ift *ji_JI (^ dtjl^ S^UI (jl ^uLt^f ic^j^L«_A^ (ij^*-^ ^ <d i_jLi^ ^1 

iCOSmic egg iUjjSJI d uaj^JI aju» jLlU Y--1 Y jj^» Cj^ijl iJsjjjLj j-ti: i_iU^iVj 

SjjlSJLI L^i^Lof ^ 4j^I ii ■ n I I ^-jjjj ^«u (j^*- 1 1 5 j n i 3 I ^ n i cjJjj^ iLc-jjl^jj UL>-j cjj m i "'i !j 



6AajLiua*t>jlAj 



(jj^UJJLI ilijjjl jl i(jjj^i.T .(jjj£Ll!l j A i .1 ( _ ;r 3 SjjIjJI (JJLiJI c) 2J IjiJ^G 
(jjj^i-T .Sljj^JI j I ipjJL-ZJI JLg_*JI (jjj|j_SJ «UjLa^a <j-\_j|jj3 (jjlfci 'p (j ' " a^l 
i_>Ll£ Jj-a ^ ua aVl 3j— "^1 O^- 5 ' (j-* Oi- 5 (jr^ O^J— ^ OJ'^-^i 

i j-p-Vl JLiJLI LU (j*jj L»j£ '(3^>Jlj .«3lj liai-ll (jJJ (jjjiaJI» 4jjliaJI 

^»La| i— iLjJI ^r" flj ^LjJLj 4j^_cLSi]| «Ij^-VI ( _ ;r 3 (jlo^jiej cIiLjLjSLII liilj (jl 

i_jLj£UI 3*Ij.Js (jl ^1 a Ijuk jl>. ^Jl ^LLUa-Sj p-jLc. JjjLj 

. «lljLa-ll (jjiLjil J-^-^ (j-JJ <L«-jl-3 (_)-aj i r~i \ 1 1 OjUjJ t jJ^_^>L»J,l 

( _ > iaje-a jjLscjJ * ( _ ;r ^u Ijuk (jl£ I jl La-C I i i ii A 'l I (jLi-uj (jl (J'- 3 * l£ ' 

. d_ajL^3 2_jJU>. (jajUJJtl j-g-Lil J-J (ji>- iJiLil^M j^^j-a-ij i_4^.^J..jJI 

(jl JlJ V I-»- r 3jj uaj jjj ijj_aVI a juk t_£-aJ «t-lsL^VI (^ 

Jj L<^_a tJJ £ ( _ ;r ii3a_a (j^J (J I J i I J Se j i .i a ^ i n A 'l j j" r I i i_J Lj£J I I lxJt l_aJJ_a 

J^>JI» Nicholas de Cues ^jL^^l!! S n <_iLi^ j^JI <_i j_af Sjl_l2jJI 
2_^}LiJI» (^Jjj^Vl Lap i_jLi^ ^Jl si_La «Docta Ignorantia p^S^II 
L JjL£ i_jL£ j? i«Summa Theologica S-u^^UI 

(j? ^Jl if U t j i . i U (jj-alsf (j? u ua se mi I I jl j-3^1 I j_a> <j-a ^Ij 

^1 J i" i ii"i V (j^JI 3 J se j i .i 1,1 CjIj j mi j.lll jimj ^1 i t-i 7i a sL^>.j_a 

.pjijS i_Sj.£La (j-uLuI 

— ^j" a air ' d '^-^ (Jj^G : l^_u^ jjj^Hj uja^a 3jL>.l^ 4j»j>. j i_5^_*_u 
— Sjl^J_a '."i i ujJj ,JLaIL>.| Jj^^a Cxjl^ (jlj ' OJ)*^ 1 1 3j|jU J^^-J 

(^1 jl_S_j_al I jukj .jjJLjJI Jj-^-j (jlr (^LiJLjj i^sJL*JI (jl--- c (jLkjj 
d j j i n i 1 1 jLlal (_Li-lj . S-^^ o-* ^j-^- 1 i3^J .(Iruijaj ^jLa j t-> ■ 1 1 

<j| JJjj (j'* " 'J T CjVjL»J, (jA-»_a (_L>. JUs-^J ' LkJjjJU>. (^1 jCLaj (j^->- i4_aL»JI 

^Vj^i.iVI ^ > VV i — > Y \ V) Ijj "i'^U^j M-^J-J-^JI ^_jL£JI I Xa> q\ ^I^. (_gjl • uj 5 11 Vj-^H (*) 

tP^V (niA - UA1) Kari Barth cjjLj JjL^ L_^f ^LSjVI ^ 4 j_5 oL L^jjJI (**) 

Laj YA t Y * * V t <CjjLjJI dLi^ jlj YJa t<J_jjjjJI 4jJ>j^>.jJI t(j;r Jj_>JI (jjrlftJ tjJajl . <_J^J1 jj-a (j-ujJa, 




p2jlg3JI Xn ujJLa 



(jjijL*JiII (jj£LHj ij «i i ii j La t_gj U ij (_U^- <t-i! JLa JUul ^1 m" < n 1 1 

I g mn'i Ol o mil «U (^f) isotropk CjLg-jJI J-J-*^. Cy> L y^\ uajJI 

J nJliljja- «ilt Jjj^ajJLI j-jjjiJI £_a LjjLajI (cjLgjJI ,j-a SJjLalLa £L».jJL! 

ljLj>. lojjLjo sljj—L.ill (j-uljjs £-l<u ljL>. I j-ikj Jj-ijJ (j «i i ii j La 

Lj-3j_*_a J i 'n A lJ . 4_La JUljI Jdaj <jl jj-ajJU (j^-aJ ^ JaLLI ( _ ;r J3 £-2j 

^jLj (j^alseli i u IJ i^j^a-Lll Ijuk p i aj- ( _ ;r 3 jLcjVI . .. i sL^-lAJI (juljJL 
la^JI (J£ 1 4_d_j_i2_j>J I CjLajJI (j-aj ^j—tLj-JI ^j-a ^j^l^JI jljL_iill :3jL_C 

£».1 jj ^ Hubble JjL* (jjjLsj i^-jiLc ^jl j^>JI f U u/MJ 3)_i_aJ.I 

^LlILj 2JjJL»_a 2_^.jJU £_jLU]l ajui J£ 2j^jsljJI dJjjf J_3j <JL»1 J^>JLl 
e. j aJJ (j^Laj |j£Liij . i " ■ uVI ,j-a <L-jJLc <Lj>.jJ ^jj_a-iJI i-? -lc. ^ " ■ eaj 

jl . Ll_j_^3 (^rlc JJ— 4 o t-l t aj i^j^—a-Lll Ij-^J ^Ju 2j (jl I j ii U i a 

. |jUfc ^ySj'til 'A 

2_|_ajkVl jJL I S j mi LH-lj? ' St S| jufc J£ ^ „Llj—jM (^jJI L_a 

3 J la Luij Ltl 'i a uu£\ (j^jlj-SJI (j I LijLLa 2_*Jalj j AU 

■L>.U>. tJJ £ J.* S Ijuk <J£Lj i— ijJI 2Ja^Lc La (^SLJij .«j-^Lj oj^JI (^ric 

J-tieJ ^Jl Lu t'nn) (jl sLjLJu (j-a I jji (jl S,jJLie^ [^JLijj djLa- j i n] sLiJI 
J j ii "'i Luj .(jijJI d h -»J La d U ii'i (_g j U i j JjJLjj- (j'— a j 

,j^Jj ,(**) j r (jljf ^ j»!M.SJI I j_A J!i_a Jj)_Sj (j? (JJj-^j i_tjL^ 

i2^a^>JI ijjuk d jlr i."m i.ijI j<sJL«il (j! ISI juk Lj i i^i r 

^jU" i n j ^Lj—i^ V :d Uiiitl eJJb (j n j "I a j^lC. i4_aL»JI d j j i n itl <*Jj_!aj 
i a — l!l JJJ jjl 5= — Ij (jl ajJI Sj.SLU ^JL» a (__^ T 0 U < J (j? 

CjI >^>JLl t>° LUJI 4-L^>l ^Jl 5_uj_tiaJI SjL.l^U j^a Qj j< UJI 4i^V La ^Jl cJlIJJ.1 j. j mm (*) 

^ 5U;; fl i-u^l 3^UI I 3 y<> cJL^ j^UI itueill j^Jl J^aj ^ ^ j.jl^f dJL^ LfcLjjLj^ 



6AajLiua*t>jlAj 



(jL£ i_gjJI La JIjjjJI ^a-ikj-JJeJ 

JLjvjj (j| (Jj-3» p ^ j j -yj tjg U m f jl (jLa SjaJLuM (j^i (j' **J JL Aj Mj-" 

.«(jLaj 4-aJ ,j£Lj j<sJ ija-ILuM 
<j-u JJ»^>J S j 1 £ (' jj_i^> i4_jjjij l_*_ i _a._ > . L_jju* 

3^ ""'J I al"i-a (jLajJI ^-l-C I JUk 3^-*^ <^jL$j V La ^Jl J»-i-4J V 
t_<jL>JI £.a ^ ii "JLj J)jJl_>JI jl (JjIj—sJI i LJLj-^a. .j._».T «(^-li (jj I 

(jjS-L! ^jvjLJJI £_La_<jijMj i^jvjLJJI ^ia^JI £_a i JijJl_>JI (j_a 
£.a :4.JsjllJ IjLS-jjjl Ij-L j^j^aJI j.-i-£l £-a ^-Z-jIj JJL->J,I 4, j i^-iLa 4_i_*.«j 
ja-gJ JLj V i4.1£LiJI ojui (^JLc j-aVI (jjjJ (jjj-H liilljlj .^LiJI kJjJI 
( _ ;r 3 (^^cjj iljL». 4^_la_>>JI ^a-Aj.^. I mi a (jrt.JJ 'j^- 3 *^ L)' ^— 0 

JI_l^>^4.jJI (j J i(J->-! • ' 3 J . ^ ". 1 1 ^ ' t-> I i j._<-u (j^c CjJLse-jj Ijuk 

I liaj I jjAiiiJ 4j£L!j 1 1— a j i a "i J I jj^J J-a-J^-I. I (^Ai- 1 JU* Ij (Jaj^JL I i_^>-J L><-! I 

4j| liJJj) . IjUk ,j.a Jl_*j| _jJk La (^jJI j j i nj 1 _ 7 JLLaJJU 3^— ""^V p ' " j 
(j^js-J i4ic La~L j~a^l J-^lj (jr^ *J~^ IJJ^J i (3-ILiJ 1 -Sj-a-J (__>l=lj~i3L 

^Jl (^-ajJ I j-* (jLa «(JjSUI JL— sj-jj (3-IL>JI lillj) (jl I I 

4j I jj ,_L->. I j a (j_a 4_Lj »_a 4JL»-j._a (jia-Se a (j I a jj I 4j I JU ( _ ;r 3 mJ j. j Lij I 

iliij 6Jl>j (jr^' *^1>t!-^' (jrt-jlijji (jl Ljj-aj V ij-aVI (j£~J La-g-aj .j&Jcl^I 
CUi,t jt 4.i»JI 3j.^-3 (jl 'J~*-^ I 'i j mi I i" air jLs LkjLLal jjLajJI 

(_gl (jjj) £^a iLa_^j|j) (jljSUIj (jLaj.JI j j i^i "'i (jl t_»^=J .4 ii I U a 

( _^xS\ 4jj.IajJI L^Jla (j I U i"i (_ ;r lJI 4jIj>jJI JoLlj mJJI-3.1 iJliijj . ( _ ;r ».jLi. 
Lu (j I (j-a J ,j i .i I (j-"^ ilj£Likj .^j^_a-iJI >L_u I i a 3 I g i »Lm I (j^lc 

ilijjj . L^jjiLjiI (_yic C^-al-3 (_^jJI CjL^lj.HaVI (_^iij5Ljj ja T uiLLa 4jjj_»j 

. 1 4.L jlc. I 

ijj^us i_3 1 Lac I ( _ ;r 3 S Llj>J I ii<JJ (3^ L>J I I Sj^La (j I JLjo i lj._Li. I j 

L^jJ i 3 j ' ali 1 1 3i>L ^ 3i>L (^r^ J J 1 ""' ^j-^-S L^-il (jr^C- '^JJ^J-* 4_LflJLu 
( _ ;r Lc jl i(jij£LJI IjlJk '"■ ala- (_^jJI (_yi* (jrt-il^a-SJI i f ll~ .4_La 

(J^ (jl IjUk ( _ ;r l»J (_L>3 .(jLaj.JI (^ Lkjjljdal (JjjLjiI (^JLc 'IJJ-'J J^^' 




(OuulgSJI <i.n ujJLa 



i^j-ll I «i a ila£Lk j^aVl (jLi? lilj Stj-GIjJa (3Lj=J M>" 4 ^ "J L/» 

Ijuk ijjK j i .1 SdJLc juk Juk $<j-\-j lj_ZJ I ^aj ^ n a ^Jl t_lj_JI a 'l A j i?->j 

,j-a 4_jJLc (_gj U m La p j o uaj i<j-\-jlj-ZJI ojuk (jj . J ii ■» Tl <JjLjcJL>J La^4 < n~ ml 
(J-taj (j I . Lgu>-jL>. Ju>-_aJ La JuT LaLu i_3_au_u id-Laj o r 

(J£Ll j-<j/L_a (Jl 11V1I (^rlc I |j A i ^aJ j. i ii A'l (jl ^jU" i n i'q i(_LaQjl tjr a\j^z J j I 
(JLa—a i_^5-<-u (JUa-a Ji} t _ ;r 3 ( _ ;r alj_jJ (j-JjJI J}^-^ ol * LJjLLj_a (^ J-^J La 

.j<sJL*JI (jjL** 

j»jSL*^o joJLlII (jU jLau-cVI (jl» (j^" 1 '.'T j«-Jl '.(JjI i ii "i a 1 Ijuk j-aj 

Ljfj .(jJjJI (JLc^o ij^dli ul iTir I _aujJ (_LojlII <Iq^j (jl (jSLajj d jlij** J^-Ij-Sj 
(jSLajj .(j^SLil jLSJLcVI Ijuk (^1 j S " flj LiJLjJL». LtLc jj i -»" I (jl «^tv, , ,,l V 
(jjjJlj i£j_cl (jJjJI (jjJJ joi-«JI :4jjL>J,l Sjj ir-itL i_k3jj,l Ijuk jj n "II 

Sw^,^.! joi«JI (jjJJ 
<■ i i n**< < \ \ (j"G i"i i 1 1 jL-*a_uu_u1 (jl . (j^"ioK (j-o Liuk j-;!- 4 - 1 O' *— <J - tJ (jr^ J^dL? 
£-aL*_4J i 'l i ii <i 1 (jjjj_mt (jl .«(jjjjuail» ( _ ;r i«_4J «^^^bjJI» I * i j'» lil (_Lal£JI uljJLa 

t_j|jujijtil jjjL» tuL^ jjju-aj ^ Mircea Eliad jLJI ^L^j-ya ^^ia 
^^JL. «Histoire des croyances et des idee religieuses 4 j njJI jlSLaVlj 

(j^o j j i n_) (jl (^Luu^/I Jiitlt (jSLaj i fij^ (Jjjeli (jl i . < > ■- — t T t (jus» '.^LJI ju*_l!I 
(_Lij V iJu—ijcj ' (j <^lj (_,<ij(i-». joJLtJI Ijuk (^ (jL£ jjj^jj JjLall J (i "r t 1, 1 (jju 
(j- 4 ct^- J <3^-' 6' O^ 4 ^ 6^ ' 0^ J J I (jl J j t" i n U (j-aj itfl j-o/ (^l ujJI 
(jjtllj (JLu (j-C^aJI (jl .<Glj_xi.j (jLuuVI J-^lju (j^slSLIl (jUJtil JjIjJ (jju 
(jjjJa (j£.J .(jjjjJiJ,! i_al mi'i^Li LS_uj VI i^-Ti! J i <~i 'n Lajl t;r l«_a (_gij ii j ii 
4-jli 2j iij ii->JI ^LuiVl (j;U eu3>Lxi-VI ijj ui < II JJsjlII d K* i »1 (JjjJJUL Sj_iiJI 
dluluk Luju-ll (j! (jSUj V (juJI *LuiVl dilj jrjjj (^-cJtil J *l>iJI J (jlUlintl 

iSjjJajJlj (iLculIL d a i n"U jjLsjJI ,j^o ,_j£ljj| a j flJI dJJi (_jl i(j^ajl ua->JI 
: j_J_5_SJI Sjri ir^i ... I ^ j i'i^Lij (jJuill (j-o >Lj=J lS'- 1 -" L$JJJi3.j (_yjl j u< «II I (j U j ■■>■ j 
(_L>~lj_a (j^a dLvjua -^J-^ 1 *- 0 'Ur^ - -^' J- 1 ^ 3 '-'^- (j" 0 J^' f (((jjiJ-flJU» (jl 

.«^uc^l tiilu 

JjLSJLL I jj 1 ^ u n<j V 4j! IjjL^jj real 5 ^ K ,^1^ jjL^i ^ jJI jj» jLJI ^LSj-^ i_<jKJI (*) 

4_aL_t^l i h uj Vl {j-a tj\£jl iH^jL^llj» 4 i n A 'i <_jLuSJI J i uU J jjjtil J < i" i J ^jJI Jij -» t, 1 



6AajLiua*t>jlAj 



(jjj^oLaJI) (jjjj_al_£ i-ajj <"itL (j^J 7i o It jj i k-i "i 1 1 I jLjfc LjLs lil 

f. u uA\ :>LjUj Ja --Mj <_aj lu (2JI >JI tfjuk Robert cjjjjj u 1 " b *M 

.«a SlUa 

jJL*_a ^1 ( _ ;r «JLb La jJt (jjjjJiil :cL»jLii/ I (jc LaLaj Ijbfc i r) I" -cjj 

i((_g_a_u.5 jjfc U, (JjI ii o 1 ' I <3 "' 'J Cj Laj^>J L JaLie-a j-ILajs jJL*-^a i,j}jL<La 

.(((jJjjJI ^ Ml AJI SjjJa (JJJJ^ill (±*iUJj 

« (jjiJ J 2J I » Jj j Ja Cj I aJ£ -J <_! J— =e a ^ j L_jJ I ^-L» J, I I jjt J 

(Jj L_Sj (_g jJ I (_y j LS J I ^ J, I I jjk j_<-u j (j I ijuia-a V I ^j-aj . « j» I j~=*J I »_$ 

lyl 

(j " J aJLl ^La d-JLc (j " j " 2 M 4 i aj -^U^l LS^J-i- 0 O' J^ljJlj 

JL>. (jjJS ^jjLja^ (jl t-»l . .. I j l^j mi jjjjJl^I m£j-i ^J^ 0 '^jlgll *r A (jLijj-t-jJlj i(j-Uj»>a 
(jjjJa jUaL "II dili j-jitj (j^ 2JLj_U (jjj jJUI (Jjj cLuLlll SjJ,l u£ j icGli 
jjj-aj ^^^a I i i .i tj .(^^^all 4_j_b (jjjjJLU ^ u f 1 <G| (_^>* 0"*-*-* ^Jl)" 1 

(jU jljJa^l LaLaj I m ij'Cjj i^^Lflj £j-i-a cbl j»| (^^il (jjjjL^il (jL£ lil La 

jl J*C iTij i L<_ L aj>. Lj-Sj-tj (jSLj j«J (jl i Lla (jjj-iiSJI Lj^jjlj ^1! 2JL>. (jjjjJUI 
i Jj_iJI SjjJcj gjvj J-A (jjjjL^il (j I i^yic (j I d o^U dt-iiiitl . j-i-L 

(jru - S V joJj - j! ^Loaj^l tiJ^LoJI (jruj jJLjJI (jru 2Ja}Lc (<u_2j I j_^J djlj 

.cLuLvaj^l ij-uj < a 1 1 d li i ula 
j<uk^/l (j^J ii olt -jLJI L*j|j_«_j (jjJI ir-i AJI duL^ l_L* (j-a 

I i ia J I Jijv^lj (j I (jSLajJ .^^^Jjlaj (jLLiljji dj| d j i^L>. : LlJI d j i n itL 

(jiaj i^tl liili» (jJl CjJiitjj (j^*-^ -(JW ^j-C: jLJI <J1iI ii -»o (j^a I i>i <_i (jl 

LjjjJljvj (jjlj ui «II I (j U j A. j i Sjj U AJ | j (:La_«JL d a i n" U jjLsjJI (j^a ,_^3ljiJI 
MjjJI i(JL>JI Ijufc jl (_paj "i ii_) cUL^j J^-ri '«I <3J uiM3j ( _ ;r l«J,l ,jjs jiitJ (_gjJI 
(JLSLvul ,j^a (JSLi (_gl ,j^. J 7i "i i ii a (^jl J-^lj (_jJJ (jr*-'-^ ^ i i _yijJa} K \ (j£. J^-i^aJ 
:Sjj_ikLLs 5J! ih a ^j^^ a j»Ltaj >UI I jui> o (j! jVI (j-stij .^Ualll 

Ijljk Jj3 cUl VI i K Ifl a jl LvCj^a JJi-JJ (_JjLvuLa CjjLs. jl i"i a 

(il_j ii^M (_jiaj_3 (j5^i ^— 3 U* 1 'Ij ^ ^ Cr^l Mj -3 ' f'Llaj i ( _ ;r Lll ^Ltajj t a 

j! ^LkjJI ^Jl 3 i hmILi j! Oj^JI ^Jl SjiimIL j-ULAJL >Lia^a j! I jjUA 




(OuulgSJI <i.n ujJLa 



jJajj (_^lJI cL2jj_LaJI : 4_i^5^L>JI . ( _ ;r ijtl,l ,j-o Ijii. cLLjJl (j-uJ <2>SL!j i Lu I J ui r 




M 



I £U3 j 



>-lj-4J LU 3 J-J29 I o I 



(*) 



Oul_£ Lajj .joJLitil Li^ljjl A a yj-^Li Jri »11 j»J-2j 
djL^ljJ^I J < flj J>lali 2 j j ir-i < 11 <J^ljl_<i^l 

jj^JLj j^jlj La iSjl_>JI jl Sjj£jU,l 2 j 1 n ->J1 
(jSJ l L£L- u j l( J££ Lul .2i£ 

oLlL/j *.j-^>- (ji^T a J£ 1 U <i "1 1" j r 

j 's iitl J_i_>u 1 LaI j ui V 1 Luj_£li (_y£j i<l_La 

1 'l I") (j-a i_aVT I gj-C (_>iaie a jj t _ J3 _Hj 1 Sjj i^aJI 



L» ^1 j , A jl «science jclJI» ~tu,~ - ^j. 



i i_3j 1 ,1 (*) 

1 (j' IjjLi-cl 



Cj^Jt,^ 4JL* — dj 




pujlgSJI Xn ujJLa 



.JjilclJLi j»juu (_ySL! L^aJiir" i .i') LiibLaJi ^^ua-j .(JuiUlll djl '.SjuIjJI CiLcl jUWl 

«Sjoi«JI Lo» 4_cx. <_a_9_<-u (_gj.II (JIJuuJI (__JI d j i .i i tLi i Ijuk 

tlljj ojj uaj (_g jJI ^j^/l (J-u-auJI juk Ijuk (j-ofjj . J-SI i_Lju-4J J-^*-"^' _9-* t*l*JI 

3jj (_£j_j>.VLi juk (Jj ijJaljJI (j-o Sj_Zul_j_a l_Lp Lj LjI k i"i (jjs (j^SLU i^j j <kj 

.cLSfJLi 3juJL>. Sjjj^s Ijuk £-a lup I VI ijj-aj (^ itc. j i r-> aj Sjjjjcui 

jl t4u.flu.alfl 4-ajk ia (^ Lpo Cj^LiTuiuJI ojuk . 4u»J Jlju ^ l£>*"' <^}L«J-«JJ 
(jukljJI £uu3jJI ( _ T fl (JuicuJI I j t _i (jLo-^/l (_>iu J (jr^_S i^u^L-Sj jl 4_ujj ^ ajjaJLo 
i^j t ir-i I u<ajf (ju.SutJI j iS-iuaUJI <CL«J <Ju>Luu_4lJI edJj ,jua Jus.1 j JSLI .,jukjJJ 

UJI S<Oki a 2_al j_iu3j 4ujljlj>. 2u}Liuxi u J-auJ joJjJI (j 2 j»l 
cLuusLuiJI .jjlaJi "' l— «-Lu i Vjjulj—jwo V (_gu J^"-^ J l-_— "i_ajuk Lusluu J-ULi 

$(j-uljui!l J^uui SuLvVI (ju»Sj (_£ju L_i uV^ .(_,u-ujjJ,l «Jlijuk^UI (_J-C 4ujLlll 
.joJL«il 4ujj (_gi ,j_a l«j^>- J*v UU (j-uljuill CjusIjLo tSjmjj i n a SuLvVI ojuk 
(jL£j i^LuijVI ^Jl Ij^uis i_jjuk>UI j jt i n_i S^^U;!,! (Jlu-ujVI IjLa (jSJ 
l_g jJI <LuJVt d « j j U ^^3 l'" i t Jb Ijuk J ' a "' itfLuiiJLaj d < j i a juk i nU Ijuk 
«(jJjVl tfjjujuc UsLuijl iuuJIUj joJjJI (juij ^oJj .SujjJuUI Cj\ h i nl riil cGuvjio 
LauvV 3lu-ujVI oLil . I (jjlr LjSLLoj jjIu3_JJ (jUU^ j i al j^juij>J (jiaje a (jLiT (j^ 3 - 
j^VI (j>n J I J-^tj I (j i >i *i j "U oJlj_j>.| Ot-ij-j_3lj ij_iualll O^ 5 * 

i(j^ioj_iLa (j^-i-ILjus j-i^ (Jj-^ O' '-"^ w4 ^ ^^-^ * ^-* j9 t-^c^ojulj cJi-ljuj 

IuijIj joliJIj ijiiUlI tLuu/luu/l tLiuaLs. j i <3 1 Ju3 (JuaLSLIl L7 2]^jX\ ^UijVI (jl 
Ijuk (_ T 3 O-ilu? (_^L>. jl j'-wVIj (j^aje flJI juJsjus £Lu£ 3' 1 ""'^1 J-^jJ uLw" i ul 
.(Jli^ukV d 1 * d ) (jl (j^uu V La Ijukj t^uLS (jljulij SjuoLitus 
jJlu . (Jjl in"tlj jat Atl (jukj j»ljjJI (_yic J-ti-J 3^ 1 ""'V 'j-* 'cJ^' 
(_ ;r Lc (jj_jiil^jj 1 1 S a-V j j laj CjI uca g| " (J^_i^>l w Sj (_;U3 I J gua- »1 a-LJI 
(j^C (jjJjL^tuJ (j-^->> (_paJLjJI Juzuju La_a (jui£uJI (^^JLc^ ,^^j3jl_«_a j^JL>. jLj_l>.| 
i ri u& (J-SJ ^i^-^J' J-uJufu «lUtl j^JLaJI uuso isGl ju juJjJI ul jCLcl ,<juuilj-a 



?pJUdllo 



^ «i Ir i_al ui j SI (j-a Ljl lu ( _ ;r iclj j<s_ikl I jbk ^*i>J '3^ f J a 

i$j-^>- 1 a-lia I o-aia : 2_j^_c Li Cj VLk I juk ^ A uo I (j I I O i nlj . JU JL>. 

^jdj (jl A'Cjj i(ji-»-^>-l j mi j II jLic ^-LLj MjjJI »1 «iUtl jLic ( _ ;r ic Sjujlc 
La J£ I j^Jj j-LJ-lA! i^jLSJI i_al j^jVI «LaV (_£ jJI ^ j uJI jJI 
3^ 6' lSjjj o-* o-^j i_k>^' mJjJLI pjt_Lo (jVI «-iCa 

i3 mi flLUI ^>L_jjUJlJI j! ejj^-Vl JjIj^-JI (j£. I Jlj* I M"i V a ijo_L«JIj 

£jl>a (j_a £^a mJ| J-«JeJ (jr^" ^'tP'J 3^-"^' f ■A> : ?"J .jlt-ltl (_J t-i"i_l 

Lajj_a 2_L_^L Sj " ril tiJj-j 1 jJj .2 7i ~ tL j_jju>. j j f j i'I m.U 3l_cj_a j«_L«JI 

(jVI 3L-ujVI CjL*Ja_j3 (jl .jol«J! J i ii-v (_Uu^a j m "n't Lb^Cj^. ^1 (JLeILu/l 
Lajlj joi«JI (jjSLj (jl (j^J" i n_i oj j iii" (jl "LlLc 3 ^ " U <j-a ^Lj a_je_Laj «t-flLl 
. ajljij gjT i^i'ill 3i>^ O^ 1 j4i 3^-"^^ l£' (!>*■ JJ^'H _sLt «" 1 ul (^i^. 

m^J—u 1 a n "w CjJljv 1 a fi a tljufc ijr**- * 1 ^ aJlLal £e_jjl_jJ1 jl i u a iLa^tJa 
(j^o j-J-^l 1 n 1 2_£j^>JI 2JLa- "1 ml ij-uj 4_uaJeU I d_uiL>JI mJ jJa (j-tj ,_^3Llj 

Jij^SjijJ (j'Cj t .i^LSLIl ^ijAlI! jL#jl jjk j^i- 1 (J Lxa cLaJj . » j 1 >> 1 1 2x.j_<_u 

,jjjJlj>JLi a j t i >i "i 1 1 '■ 7i U i 1, 1 3L- u jV! ^>*j-° (jr^- d J"> (_^- JlILu/I MjjJI 

. liJj" mi U (J-O^JLiJ 

(J^ acl (j^J 'LffJ'^^ J-i*^ I * (*-^ * ualLtl oJuk (j| Jl^JJU (j^o 

(J'v uuj . 3.' mi La (J£ (jjs La jjj jiSl i/L^a^JI a^l 1 uj| 1— a I mi'i^I joJjlII -ijLj jj Jlj 

(jVlj n_ajL>JLI (J£ jujuHj w j " u Sj_u_a iL2_il 4-tLa-g cjjIjSLII ojuk «^j iCulj 
(jj~T j_i ja^-il . I aj ato (jLS i-a-g-a >3l 1 "~l ^J-»J 1— al mi'^1 (j^ul jJ-i-aJI (^aLSLj 
(j_u_Jj ij-ifcL ^Jl^j CjoJlj*. Ijufc (j_a (j^ ♦ a ^jj ^^-1^? tdj^_t-al (jj ♦ .'**'"'J^ c *-^' 
i a n \ U 1, 1 d_jji diiiJI ojbfc (jjs "^LJj J-^J J^"*~ J taa. mJ| (jj i'i-ej 

VI I ^ j itsl i>i"i V 2 o t^r ,jx. f.^;^ iLJaj Vjl L_Zuj Jl^ j«i«JL (jLaj^l (jl_a 
.^Ijjo5LI cLusj_»j J j djV Ja-<-uj (j I : Jijj5cil,l (_jjL>J,I a o t^r 

A. Wegener ji; jj^ll! ^UVl 5j>^JI j^l^kllj Lj^^Jj-j^JI ,oJLc 1 M o ^LJI ^ (*) 

0^ ur^- J^" -L^J^' J^- 1 ^' «^JJJ-kaj J-a-^J jJI (Cjl 1 j CjIjLHI J-i^f) 4jLj^ 

4JjjjJiu (jf jj-^ ("^J-^' c?^^ i4ijl_i-u 3l^j (_yi^l - Ja 11 ^-S^JeJj (Jj .d_L)lij 4 " ilf lu-J ^11 
^jVI jii^j 4jIjljJI i^>- Jl^3 <\-Oi\j-lmj CjLjj n -»JI jj-^ .i ."i a ^J-lj^ 




p2jlg3JI Xn ujJLa 



(j-o 4-aSL^a ri< j ui (Ji-lj Lkjs JajIjILo jjk <-i^P~ (j' 0 («JL*11 ^LjILaj joJjlJI 
(jLC^J ir->tl (j-a etil JljU <i . a l£Jjl4 (j-ulj-iill jl Jl£.1jJl!1 oJl^Jj .(j-uljjill 

tiJjjjj I (j jlr i_3j_!Lli (jl i Uii a ^jU" i n't 1 1 fl-ijfrLaj I (j "i < j j U jlj-uil (j^in'i (jl 

.(jjj^iil dljL^aJl Sj a" i n U I (j'ijlr La 
£-<-ulj ,jL 'l— «J <j-a_i] (_L>-I i(j-ul_a_iiJl (j-o SjUJLc LsLIjloI 4_aJ (jl (J^>Jlj 

4j^Lj (jl LaLaj >_ i < uLUl (j^o cLiSL! n_al_u^5^l ojljfc »La miI (_^Lc 

(j-a ^ ' a sej V JJ_c p i ia > m^Sj . (j-uilj-SJlj ^£.}I_jJUj 4 J^^JJ J J_clj_2Jl 
(^lll 2_jijj_j_La^l JlcIjJiII liilj f-fjJu J£ Vjf <Uj '3 j flJ^-j j aVI Jlcl 1 _9_SJ I 

jLt^c.Vl . SjL^j 5Li jj^jj ^pJI cjI jljv^/I ,j^. I mi m L^jl . S_»JjT jx.1jJs I gj o < »\ 

l_^J , U. U S tl t( jjijJlII (j^j>. ^Ijwa^>- jJl^j (j m a Cul\j (i_Jlj^>J1 g lj a i a ^ i uaj 

l_«_-a (J's mi" »1 j uiVI di-LjLk i(j-m a (joj ulllj jJ1_2jj Jl as ui a J ii_!jlj_il/ 

^ i ii m »1 j miVI jlj^j (jx. t<L_Jj^M J^l^a-iill (j-a cL-iJa LLtia_3 cLc ^ aj?e-a 

. LujlIj (_gj ua-JI Lililaj 
La 1 jufc J-«-!j . Ji-clj-SJl o J!U £-Jj (LiL*^ <j-° (*^*JI l' jL ri L« LjJLc. 
d^j>JI t!jL3>Lli.VI j mi 11 dj>liL»ill i niNm (^Jl Jla£. (jjjv ^ cUlJ 4Ll3 
Sj^jLi ■i-ujj.-so J-cl^js Jj^jj lj-^jj . Cl! 1 jj_Lis_>J 1 dda-a (^ J-^-JJ (jr^' 
(^ La I_u-u (_yJ-!l Ji-C.l_a_iiJl 4 jf jj i U ii t !M j i r-i ii " j La- j ii i" j-S-^l 

SjuiLa : Lj^ M£Li juil^aJl oji^k jJ*.h La LJLcj . Ij^.1 i,Vq (j^l ,j^ LjLo^.1 

jJL^ jLcl_jj3j i^jjl a miII j»lj^>-Vl L^ji i_djjejj ^pJl jjjj^l t*J>L3V (j^jojlU) 

,)£ .3jijji_c (_jj_i.l uiiVL>.j icL_uj_^SL!l j»jl «(jjjLaoj 1 1 (j mi ri'i Sj.jkl_lii! 

Lpl t 1j,j i ii ii" (jjS^J (j I (j-a j.J^I d to-».^La - (JL>. mJ| ( _ ;r Lc. - j_, ii j* L^la 3Jl>.1j 
jtt-a- "i ii "i 1 1 juk jj L*-jj (j I I ^ i*\ o j Vj i Lkj^Ji £j_iij i". t^->. jj LsjJ (jr-ij Vl"! 

. jui-if LaLaT 

jlcI j slt Sjl^I jJlil (^1 j-JLLa i LaLaj 1 j.* (j^. i M", a. ", a ^^LlII Laf 

i_i^eJ .^jl_i_al! 5 ^ Uli (jr a\ jX\ - JLaiJ - 0 ^1 uaj V 2_i_iJ^aLjJI 

(jl j mi <Lj_5jj_c.VI A . ,. 1 A tl LIjjI S^£LaJ I ujukj . Li "j -i c oj%~! (j' 
.cjLJI jlju cjLul-l-lL («JLc (WAV - W- V) Cari von Linne suiJ JjK (*) 

.^j^c. u <^|r ^Hil liij il_5_i^^ Ua^-^La^ I^JJ^ lj_i^L*_A (jl^ -^J-^' ^JLaII i flJjLua^J (>J_UJ.I <JL_dL 
. [(jLc^^lil] jj 5 ^! l-^J Vj^ula JIJjV CjLjLlIII i aolualU I g < i ^ ^^IJI ^u^jVI ^aju 



?pJUdllo 



lJr £ (jj gjuM (_gj ua >J I LkLi*_a CjJI_».j I < 'C T ulij i .ijJI j_^a_*JI CjaafcV 
(jri-c. (_gj U m L$j| JL_u Al ju>.VI jjfc SLljJI jalc . »Lj3 J-aJI 
j j U " 1 1 a_ >j jj -r i II Ijuk <_^Lcj . (jji L_j_jJ V I J 4 Jal A " i .iVI Sj. j i £ 

L_p- j VLs^a tiJ jJb >j>-S^ tuajUia ,j£L! hjLAII JjJL>. fju_a evolution 
i^pj—u ISL-ulSLj-a ^jjLj_a <U (jl (_^-cjI jalc- Jjl (j! Lblj J-Sj .JjjLlLJ 

L.5a_>-j Jaj_ii (j-a Lijj_jej (jl jLs (jL£ £Uaj^_LaJI •cLj 1 Lj_£jj 

Scr ji (_£? 4j.ll — j — a ^ (j? ' 4 - La> t* <*-&J .^jVL (j^jjJLI 

t _ ;r Lcl j»LIaj 4_ljj^>>j SjLcLa idilj-ijJlj jjLajU q -> j se I" i_a^Ljtj 

I ^ «-liaj (jl L Ult -a ij-a^/l ,j£Lj I o^j a j . jLsejVIj (jr-ij Vl'tl 3jJ^3 j_j£|j 

tS-paj o r - (JjJajuM ajJLstjJI <L>.J - LgjV tillilj i3jUj_3 3jL£La (^3 

.CjI^j-lS £x^jJ Lg-al jj-" r .il (j^-4J I j-$Jj 
(JlLa «UlLa 1 1 i >mL Lcjj^ mi a w *j ax (JS! i"i t (j-ilajj La |ju>3 (j I (j^Lc^M jju_i Jl3 
aj \l , .-.tl jL&jJI £L>-jLi j j ul\ (jSLa-i Vj «IjuJI (_ ;r ikl-LLa V i £ ^>-J (_y£ O^J-^' 

(jl l— 1 4_j "j i c lil ^jjLiil (jl (_^j>Jlj .jJslaJI i 3j < a a 4jl :<Uc 

jjAieJj) »1 <"i"i < nl (_gl }L Lj-ual uaIL>.| SjjL (_y^ jJij Sj_ikUi (JSLI Lvj_<I/ w La «j 
jl Li>j_jcj («J <^l <— JjL^t^Lll ^JL. I uajf Ijuk i. ,t 1,1 m .(^jl i^ill (^j-aSLIl ^Lo.>L! 
(jljjj <t-f-«-*^ llAi^ (jtPL^ ll>' 4_i_Jl Lc-l^Ij (jSLi joJ . Jlju JLs.1 I fllj V"n joJ ^^s- 

dili j-ju M. Foucault (jfj iJjjJhi\ <-iVjj (jljjJ (j-II ^" o^J*^' 

(3.'t-l IjlSLikJ .cG_ijus~ <l ij j U I I jjcu (_jjJI i-'-lU (^1 J ir-i j i .1 (jj-S (j-a 
iJjlAILj Jljj>-^a jjk La ( _ ;r Ll 3 j U M LaJTLa 1 J_*j V La ( _ ;r LL (jajLs cLj_aa>4jC. 

. Lva (jl (^ ^Ij^o^LI AluLLaj «GoS (j^»Sii Lufcj 

jruj jiljJI jru Ijuvlj LijLtj (jV iSj 1 .1 Ml jJLi 4_JLc jjisjJ.1 1 _tltaJU (jl 

. fj-J.1 I j_^J j»_oi>JLI J^-Vl J-a^eJ (jf <uL<i (j-a La 2jt2^jJ,l 
t » L — a- t J 1 ^aJl *J1)Lj-_l13 I Jwj^l Ja-L^e * O"*-*" ^ q J^^" 1^— uaj <l m aj (jVI 

SjUIj l( jlj_iiiJI JjL^a j^J Ui^-" ^-Lj ^yk: fj-J.1 (jl .(Jjuk^l jjI 3ju>.l_aJI 

j' 

l^Ljil jSLgJI jjSJI 

dJJj (_^-ik 1 1 j 1 j j ' I 1 $ ujulj—illj . ^JjLiil J-J(-i (jul j_2Jt (^13 Ij_lj>. Ij 
^l_aj| (jlr 3.'^* '"' Cr^'j 'L?-iLI,l ,jji I jUl j ~ , „I (jSLa-i (_^JI 3-cj_«Jt,l , ^ I 

il ^ j ju "j Jlju joJ (Jjais Cj^J J_La J-ij-^ JX.I_o^ i^l-ILa • J-*l jJiJI (j-a <J_Li_«^a 




(OuulgSJI <i.n ujJLa 



,Jj d j (jjj-i_^al J^cljJa Jljij joJ i(jja_u ^^LjI, Sj-iiLjjs d 1 in-r a i.'it i i^I 

«.Lul I (jriir^^j (j^-jljill ^1 j k i'i (jl (jSLaj j<u (j-oj .jruIj-UI Sjjj-o (j^l cAjus j 

jl j* ■■' •l <jSLxj j^lll JjLu/aJ! Laij j " <") LoLjj JiiLij iLgujjjj I ^1 . n't <^jLjJLI 

. (jLSLaVJ jJu3 (jr^- Sjj 1,1 CLi^\ ->J,1 ,_L£ (j-o Lljjj^o (jii T "II (JJj-ls 

La dit j-LaiuJI 4Lv j.^o cj j-cJl^l 1 2_ ! SLl jj ,>LCJ1 LCuKjJ.1 ^ 

cUljv !j.-aU C. ''^J-tJ Ju3 <t_Li-«-a (j-U ' 3-2 (j! ij ' 

( _ ;r JJju3e_l! 1 jl_j_u>.VJ (J^Li- (j-o 3j_aj i|^jl_j_«U SjjJij ull^l ir~> -r a f^yJt ci^jv 

j' 

i^^Lj^o i U ,*:."<" (j^>-J . 'LLfljj-Lj^ol JlcI^S f_yi\ (j-uIjJLll (Ji^^u^ LUaJI (_jjJl 
(j-ol ^9 ^_j_L£ajJ «LuLjj-Lj^a^ 1 J_£.1 ^aJLll (j_a JLiJjlJI SJj-La (jl ^SLc-i t^i 1 ♦ U 

£-a £jl£>jJ\ (jL£ LoJii^o <j-a (Ljj-Iij) LgJal <i "i i^il (jSLaJU <j-a l)L^ lil 

4-uLj_u^aVJ Ji£.l_jJiJI JJjl 'j-JJ^ (J-iA? ij-u!j-<aJI JJji (jl LikjLio A a^S-> Jj^J 
(jl JL3 |^jLjI,L) JauJju (jl (jSLaj V 4_Lijj_u-ol J^cljJa -S>»-J ol • d 

<■ * i i oJ Li^jUs I flU -«o (jl (jjj_u ISLuKj-o ^jU" i n") V i n 11 Sj_i) jIjiILoVI 

2_a>Ll jLS j-oVl (j! tiJjjj 1 j-ik Jlju i U ^ a j -o^J-a j j i n flJ (jJJ jl 5*i 'a VI 
(j-«ii (_yl!l jolil^SJl |^jl_j-o J_y>-jlJ (j^LitAil Sjjjdl "LujJ! (jJJ (^-°_>i SJufclj 

. Ijuk 



t (J- lu -c T J 1 u^L-ojI (j^a J-^^ Ja^aj (^1 (jl— lIj \lXJt 4jl_*i i p 1 S J * p 1 ♦ 1 1 (j! 
(Jlaj (_jjJlj ijoIjiJI (jja^j ( _ ;r 3 (Ji-Jij (_gjJI (^ul mjV, I i_>-iL*JJ 4 LuaJe a fljufcj 
l^jLu^l (Jj>u5tJ ' ^ 1 ^*_'J c " ^J-^i 'i J I Ji-J-J i j-JjLlI! 2._au>.j Oi^»<J 

I ^ o r I j.^a ,j^a jo-C. j-I I (jj^C- ' J 1 1 J ijj I i n" 1 1 J- 1 ^ 3 J-^ 1 f^ 3 -P tl> ' (1>^-*^ 1 '^">_t I 
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.2.j|jj±! 3 j Sjj-j-j^ayi JlcIj_2JI (^jJLc jL<j ?Jlj-*£ (cuLLljJI = ) CuIjjjII 

(j^jljJ—Sj L_» — JJ I — 4 ( j I m j (^i! (J-S-jJjJ iCjLjJ j}Jtl tfjufc (j^J._«-U*_J (jl jJJ^M 

I j m r IjLuG (diLa jj jj_a jj.£LII =) di I j < j i a 1 1 < 3 1 uij£\ (jL£j .JLau-^-VI 

m 3 'i V I <±jJlu*_j (j^-a- 3 j j i a 1 1 ^a-a- "i ii "i <_a.il uaJ.1 (jl (jJJJ ii_jL_jj_«_1 

,jjs 3-i.U- Jjf I a j 'g J_____ ____ft 2___el!l __a ,meiosis 

«|jl_j_a» Jl-jl IjSui.} .(j-jjj^/l (jjjuk (j_c j i .i (_gjJI J m i U Lj^L_i. 

JLSLAtj Lj}LJt±! ih-»->m cjJjJLaJI SjlclLs : 2_lSjj._i_i^J SjLcLs u ]\ Jj-La 
i— al mi "i ^1 £-a 3jLiJl_3. ^g^l j a j j taj i_3ij_iji Jk-*-i La ( _ ;r 3j . I j J a (Jjj-se-jJI 

^jL_« aiut Jjt, j^SLJ 3 S-jLLaJll 4 V m'i jl j.£Lj D. N. A LjjlII 

j» I J La i I jui ( _ ;r 3 (Jj-SJ I J i n A 'l (j I in t si) S JLC I .jJs Jj.j*_a Lgj I ^ I 4 j iij 7t~*. 

4_j flj^c i_a tjjl^. Jl_*J (_>«ju w ^ i u J ^ £ja- La (^^ 2j|jjjJI ^oJLc 

i 3 Ll^*J I j»jJLc d J Sj JlLa 4lu_a 1 1 juk f^Si 4j I jj) J I jaJLc J i o <Li 4_i^> Li. 

^ylc i^g^l j a (^jJI VI ^Ljjso V 3Lj-»JI (»jic (jjJ^J Uvij iljuk (^jlc ,M . '^'«j 
' "J ^9 — L^JLa J) 2 I ^ juIjuj JLcljj^ m£ I — i ilj i aj i --^l (j_a «LlILc <L>.j^ 

i_it3.}uj j-a^/l (jL£ (jlj '3jJ.L> 4 fl b V a ' 4-^3 £.Ljj_ui!l Lal 

J!Lo (jl pJL*j jj^cjj .4_uiij^c. £f.jLj^o L^^>LLoLi cLa. j o U 1 1 I o r 1 j,^a lUii'"! 
CLs^l 2j u»UI LkjL^jl i!jLta->J - t_<jj^lJI 'Ls-J t_yic — Liij cLs-jill Ijui 
joJL. 3l_<ij (_yJ-II ' . ' S ->JI lilij Jji-aJLi LuJl^>o Jl^j i(J^^I (_yL. «^lilj-o 

Ij._ljs.Ij i 2_u_L_tiI Sjj j i n itl Sjj__JJI I ^ " < p j i2___l_>JI 2 j j ih 1 1 1 : jjj_>. 

joi_JI t j<uJi__JI joJj_I JlJ_._>JI joI_JI J-L__u o j a .joljljjSLIl L£L^L__L_a 

L_^>L_>.I i aJLlieJ 3jjj__> _,_) I j ' js-i-.— -I jsl a— !l 3_La : . <J_Ll_j JijJu>JI 

LSLi—LSLi—a c___L_- _rul ' " ■ -» i i—» I — 5-__a — (jjjj-jU LSLuLSLys . Ij j . n_i 

^j-ul j_5J1 p • , .I . j 1 f J--*-^' i^jLoJ, ajLuo^e rt L^_il m^I i2_ij i lu (11 plul j£LI1 

2-a JLa-"i i m U oJijJls. j<uj/jj i4£JLl (j^-" ij^" Ur^ 3. 

Sj-ti-^l ojuk (jl cIjj^s. (jvo |^jLJ,l ' a b Ijuk (juljjillj .|^jLjI,I ,j^o 
^jl—La cL_uj.^a Cu uaAJejI 1jL£ukj d S 1 la rt L-cijjjt-jJI w uaJlIL&J L^j J rt j o c lJL9^ 
I j al ,U\I JLaL^s L^aLa! ^ Jijjj l( >jljj^ -^J-?^ 0 g .' ' "* "' 1 2j^J i »!>LCJI LSLuLSLJ,! 
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SjjLiLa Sj, j i i r-i 1 1 <Jl! Lc j_<jJ I j j_&lj2aJI : <l_Li-«-a j-ifc! jlo j ia t n 
jjj (j' <j-° LhH^ (J'- 1 * 3 ' ^j^-J C^jIj Ui^i '■^tP'J <*J-u<aJI 3-Cj_<jiJ 

(j^. Jlj i m_) Li^ajlj . L&jjjvj-i LlLSj J i'f~i <_i (JjsVI (j^i^ jl i4-Laj o r ££jI_jjj JJJ>-J 
(jjSLj (jl jJ_*j V Lajj (j_ifcljJI Ljj ir-i r ££jl_j_a LLlII ( _ ;r jvjj djV ijjL>JI Loa 

jj LsoLa ! Laa. ojSLuj <JL>. i^l . 2Ja-gj»^a J!j3 V i5j^>-l l£->LJ. L*lSL*j| 

LU-l-aJ C-l£^-A ^\-SC-A ±J~3e-A ^X*l\ jjja (JjU>*J (j I (j£Laj cLlla_LJ_u_U SjJilJ LjjL^tjl 

d"nnU >j_ijj La Lu-A ifit ^S-uLujVI 
(_^J-!I i^^Liil l_«j>. I j_-a (jl . JjLi j_ua_C (j£. OtAiiej 'L-fILi ' " ' I 1 5-jj» a lj-x—a 
joJjlII (jul jii (jl— i 3j_&L>J,l ^1 ei A , ,Al A tl ( j j0 j-fl-b dc3t_£J> JL3 (jVI I j LijJlj»>j 

^j|J J_J-*JJ ( _ ;r i>.J (Jj l JjJlJV I— al Ml'^l £_a J_JJ(_U l^lj^jVlj (j « U U £Lu3J_C 

jjaljjl jj ia ->J JjfcLso Ijafc • O " .'"j f *"' ' ""' L'' (JjL-^J 'J cajJI 

L^W i ' j dU-jJL>JI J ■ a aj (j? (jj*JL<-uj 4-jJLc Sjj^jJtl 4_Lbjj*lil tiilj 
^JLc jajkj\jj?jj I ■ i i A i J jLZjJI t J .^a^j Atl »J I n t (_p3j_»Jij i_JLc VI jujcVI ( _ ;r 3 

(j! (j-a VjLl i(j^J>-a j 'A r (jUl i^jLJLI d-L\ j ia ^ 4-aJ,j-*i uJLl JiLfljVl 
iLjjjJLi 4_jLl*JI <Jl3 J-^>«j il-5Jj*-aj . d j i'aIjjJIj 4_jjj_^aJI I " j i j j Ij o " j 
i>j_^J 4_Li_»_a |^jl_j_a i " i A " I I .pj i n -w *j_<-uJ L»_j_La 4jjj ia!I 

(jl LkjLia £L»^lj JLlSjJIJI (^ ^Li-J (jl JLs-l t->" ' "J (j-i3 i<_Sj^_LaJI 

i— a I uu^l (j-a jjLj 2Jj_UI ( _ ;r 3 j_|_illl I j-ik (jlj i(j^jljS C^ t J A a I |^jLJ,l «juk 
lj_iii^ jjQj Vl (_ ? -«-j-y .(j-^V l?- 5 ^' (j-* j^l 'i^>>-l 

:ujilj (_£jJ1 i_jLslj«JI i_.--y<JI Ijjk J-atii (_jj^VLi Jj i^LUI Jjjalll Ijl^j 
(j-a VjLJ (_yi-C I Ijj tjjl) (jL^ i ii A M j<sJL»JI I j a (jja- iaj 3j-a 

l_i 2 *-^l 0 J ifc J— J-a . <L-J_aj_a_*JI ,j^ (^r^- ' £ *- J ?"J- 3 ^ .' J ^ "-*' '"Mj (j-^' L\3 

3 Lalj 2-a>ic J-a-^o y>~*&Vi Jj i^j-^IjJI j-jjllL! JijLSJI jL-uIl JjLu V 

' j? 

4_il :<-dj j i ii II Ijuk <LjJL>J j_jJLaj 3 ajcJUt I i>jUji ^jJe_a ^Ir <j-\-*jM L^lLaieJ V 

«J I » J-La-a I aji i. VI (j im I jaJL*Jlj i«<> jJI *JI 4jLil aj._3»j j^jjljjl 

. L^-aLli.V ^ja[s>.J LjjJLa « d! Lj Laj.jU I )) 



?pJUdllo 



(jj£ (jjiLajIj .al (j 'i* r nVI (jj.5 (j-a j<sJL»JI JJ-Laj (jiLaLj (j I J jVi i n 1 ,1 j-a 
i_>L£LII I juk ( _ ;r 3 (_p=>j_*j J-Aj i« ^ 'V'W 4 jaUtl CjIjjjJI 'Liij)) ifg]| 4jL£j 

4_LL»_a CjVj}.so i4-3J-II <^>-J C - ^- 'cr* La-4>ljL>.J t(j-U J i nLml <j-\jjc.5 

i_3^1c.l L«£ i<JLi-a 1^1 a Ijuk (j| i<1 mi i«CjljjjAII» Lfcl «i i nl j<sJL*JI t _j£ 

4_-a 1 lu^» (j-£- j ' ljljJ I JL_t^t_) ^JLLa_^za_a 4_J 1 JLu t JLjlj La 4_<_u_dJ j A 
4, j, m j\^JI Sj.£LUI .j_^>.VIj (juJI <j-u j<sJL*JJ j»JL*JI Jj-ILaj (JjJj.j (_£ jJI 
t _ ;r Lc- (lS-^^'J^' ^jj-aJ-ll =) ja-oljLJLI 4JLyia-aj ( _ ;r ik (jj-£ (j-ul_aj.il mJj^s-VI 
4Jii-aV! ^Jl j^lj (JjlJI jUu_a ^ j_pLi <J j j U A JI i_a| ^i-^ l .^Ldl 

Jajo j? I ij '*> < n ^^l lJ-sLII ^Jl Lt>.lj 6^ 6-* J-^ ' U^"- >^ c- 1 " 
^jj-" 1 1, j Lt>.j_aj i^LcjJ L»o,j.«j J 'C mij c^^UI ^jlZjJI I jjt .i_al utl&VI 

jaJjIjL <t_«JL£j) (_g.lLifujVI ^j^aj jl jaJjIjL (_gl iSjUJU>. CjL*-jV (jjiLuiL^ 

(^-djLLgJI JjIt~1I ^ L^L^f Jm'n n"i dnjJ! liili i^jL£ Paradigm 

.(SajJ_c (JK u/V " i h j J*C mi j I (J I "i a (^JJ j j mi "i 1 

(jL£ jjI jjJ,l L£Lu L£L_a jJ^-J-i g j I a j ■> j Lajj j-Ljl (*>LS (j^>- 1 1 JL^Likj 

Jjj ■ taj Jsjj?e_a (jj^-) j I j-a j-i^l ' jJ^-U l£Lul£Lj_a ^LtJLl p lax 1 M^jJLa jjj^j 

J^JI ^ L^U j^Sj 

(JbjLijyi ^iLajJI) cljLajjIjLJI jru 2jjL<iI,l i.'iiimI'^ 'J-oVl <jSLj I o (j a j 
j-u i_a5L~L>.VI jl (jjJlj .d j i .i ±sjl\ I i*i -r ->J cL_4j5Lo 2jjL2_a ££jl_ji,l j-tJJ 

(jjiAi j<Jx. «Jii Lc j-i^jm j^o LcjjJaj-o jJljj IjljJ.1 ,3 j j U" (jvj ( < y- 5 L)'-^' SL*5L-t>3 

J—lAj La . Lufc L* cLTLuuljJ ,_p3j^s~l (jl ujjjl Ci i nl (JLa^o I Jlj^j i(jdjvl_jJI 

j^Jj <_aLii^VI lj-& : jljju>- <_aLil^l jjo^j MjjJI joSL»JI ja L^olj-a 

qj£ (juLajj SjL^. j^Jj Jo.! V ij^-f i^i^Lj £b! j»! >Ll^ 'LSjJtj mJJJI Ijl^J.1 

jjSLJ (jgjjt^i a J La I {jj-S (jL-1 SjJJ^>- tfljj— (jl (jrLc. i^tjjl_lll d <-"lj^> 

LjjkjLs^Lj (j I (^ U>^ (J-^^ o (j^-I^>iJ j j i n ri" (^ J^l LjLl^j 

i I i d ^ (jujLj>JI jjjuk (jl ^ jJljjj . (jl ' n~V t SI uuj Sjjj u^JI jjij '.ojLlTLcI 
(jSLaj i^CULi LJlj»j joJj Oi^jJI J_J>^ J-a IjjJ^J La^jV (jujjj (jlj j"h_i V (jjjUlj 
jLjji (^ I o (j o (j .i 'l jl (jJj^>.L^ i^jLil jLLI (_L>-L L44J Jjiaal jo^-ii j r^t^tl 
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cLj^eJjLlJI 4 j «i i»^M jjj ml £_Jsj_a LljjJL JL-3 L£ i2_JjljJI JL4 (j-a 

I j| njVI j .Jj3-<-u£L« cjVjLta JMi- L3J C3 JL>JI (jL-ii!l i ^DJ- 1 ^ 1 -" 2jjL5-*1! 
e^-aLa L$jf jjlij >La ^jyju». djLfcjL ^^\~\ La I cu^^mi iilij eujL£ 

(_£j^>.| CjI «i m <. u i nj LcjIj *Ljj i^tl Ijjni^ La- ,j-a i. u i j<sjjIjLjJI JJAJ 

JL-3 (LoLtujI l_^>Oj.aj) jaJjIjL (j I . I — 

(jL£ J-J ijaHjlj£UI tjr ^ LJL>.Vj <J_j_Ljj i jJI <Ljj_taj ( _ ;r 3 Vjl iSjjj i^tl 

(_^ijLuai. jijjkl (j-a 3a^-lj 4^L\jjl (jLa j<jj (j-aj . 3j jj i 'a 1 1 d" iXjj3 Ij^al Ijuk 
juJj 'Sjjj d j «i i nj (j I ^jt*w i ii i V tiLtjj*j 1 1 JL». (jLLa ^jjGj CuJJL». JL3 <n L» tl 

La JL>. JJ-JJ LaJj (J-O-Lu/Ln/V I <LjJj^..5 ^t'J (JL9^ (jJiLajJ (_Lul-l 

. JJJ> ja-oljL I j ■»- 1 aJ (j! SjJj-UaJL J_! V «Sjjj» 

(Jj-a i4_ijl^La i i ^Jl p ' 2 a 4_jL^j ^ o 1 1 tl ^ t S"tl ( J_ t- aILa ^JLu ljL& ijr !Lcj 
^jjjJLI i_JjJUI 'l J-i-JJ (J^-La CjLLj :>. .fj^j-ij flJbJI (J i .i I i ii U CjI ZJLs. 

(jL.sL.ijl (jL^-jj^j t (j i nUI jj iiijj-^ i -i ^ (jLjJJI iD.N.A. LjJLI 
d j«i i»l j-j^I — I < U g — I o,; Lu (JL^ajVI (jl jl_u .(jOjjiJ tlr^y'^ LlLaia 'i J 

.(^jLpJlj cjjLiiJI 

isU-ULa tLuaLi. CjIjUs-V ^LaJiSLa I A uoj «SjjjjM» ^IU i^ a j»JL3j iiillj £-aj 

^jjikjJI -j^Lxa-> cJijl». ^,111 i4_JLc Sjj^jd.1 2Ji}Li!l cjVa-stjUI Jj-Ls (j-a 

ojuk £^a JU>.|j J£ .jaHjlj£JI «Ljj-LjJj A-ujLaU <jj j i ii itl h itlj d j j i nitl 

i _ ;r Lc -ij^ o-* Ljj j-a (jl cjjltcj j«J i2_LSji>. 2^jl (jl^ Sj^LlII cjIjls-VI 

SjUJL>. ^JjLo : LpL^asca (^ Jj iaj^/l ^3 (j-"jJ (ft^l *(jr^" D' 
(J^Li. uljj (jl (jj-^ (jjiLajj ^U" i ii J j<sJ *(_ ;r iu IjUkJ . 5jjj i^i 11 £L_JLc 

SjjiLijVI ^jLaJJI ^ jj ,j£Lj j«J juV i^jjLij^l <^>. jLu cjLvujlc: 

4jjL t_jL«Jf I j j) 'f»L_c: J£ ^j La J I j'* JUJ «Jl (jl—^ Jj iCiSjJI liLIjl! 

(jl LjJ s-^'j- 0 l5' ^jt^i" i uj (_Lji .jLuaj^/l LjJ j-J>i 2j_L»j_a <Jjlj cjLvuL\juIj 

S>Ll3 Lkl jj 

i-<Vj -» "tl ^yLc (Jj ij<ujljLjJI (Jj^-jj tjr^- ' ^" * a o^ 1 ^ j jJI L-ij I jl 

(Jjjis IjjJaj (jl tiJjjj i— 3j i n'g i|^jLJ,L ^ 2 I »~ 1 ,1 CjVjjcjJI (_gl t Lo^v Sjj_ifcj^>JI 
(^ (Jjs^l (jrLc iCj^Lj I (j r j _3Je_a (^ «JllIjjJLl Lj T i^i a (±jJlj>. jJs (_JjJ,l 



?pJUdllo 



d jl o r ijjri « Jl J-«-aJ L«-£ ilLdju (jl i ii U (j^o JJljJ . i U <i a »Ljj j rit! 

^^3 (J^-y iljIjjvJI qjz ^Luji L^JLo Ij^J (jjlj ii" i u l JJJ^J 

^1 "m i iil (j-a 'U Ljj .CjIjjj Cj^Lj \-t-a SLLoLol CjJJljs. Sj_jj jo£ .J j ii" mJJ 

nJliljjj iZj^Lj 'L)^J>^ '*J>' >> L'k-Sl-a- 0 c ^ t rH-'J I j-* U-° £J-^ ll>' JJ (j" o iJjH*-^- 
2_jl_g-Li I i M I 3 jj_^aj| i_dL>. fO-^' uij !«j»ljjJI «Jliljjj 

(ji^jiiill (j I LjJila LaLaj i LvLLo IjLlo-I I jjt jLjocI (J->>JI ^1 ij^--Jj tdjaUll 

^«1 inV ijr^lj ' Cj* I i_flj_a— uo ( _ ;r i i d mi 5ta £xiaijl i_3ij_<_u tiJJj (^J-C-J 

sLjjLc. jJL j<sJL»JI (jl (j j_u Ljj_j_iiJ I J o~lc I :4^jJl2JI 2_3jj_»J,l tiilj 

) T U A. 1 1 | jui JfLa i_jL£LjjI SjLcl (j-a Lajl.5 j j-a-'l'g . J*\ ui "n <l_>-3 2jjj-^>JI 
SjJLI tjr ^ I l^ijI I Laj- OJ-^i ' **J ' " ('J-* L)' (»S1*JI jlj uo| i f I I <it (j-a (j-^-J 

L_2jlaJI (j\J>-LLa <jl*ijia]l m-uj1^ tfl jl'n i u Laj i—cjJJJLI <j^l Jj-iiJI I j-* I ; i * i^aJ 4jl <£jj (*) 

Jj-5j <j^a '0^' ^JJ-^i il>J tSj-& d Sjjj (^0-^ Si^i i£^l 0-° 'M-^l fjlj^l L^-j^' 

_3LLJJ <L«jL>- (jjSL) jj I jjSls-i 1 1 i /b\ jj_u j I JjLuijVI j I 3 'jj ' a 11 £ [jLiSJI ijji>- (j 15 I g g " i LiaLc La J-Sj (j I (jVI 
_3j_aLi. £jj^>. Ja S a i_iajjij ^.Sj.oj ^ uj i aj| J^- ^2 ^psj-iej ^ I JJt jj^J - L&J-JLJ Ajjij V j^jil 

^ <;•> i^>j Lej ciljjJI ciLyj J>L»jl ^ 4jL*_>L j ij'i mi! i f Lij-iiJI f L»it jLlS^s J J kjl(l^^•-^^•l) 

^jjj>- jLa_iuVl 4j^_Ikj ijjjjj - ^ ^laj- t j^. ^Li^l '".A "X i ^j^j t ^j-u-A-L-aj I lJlSjI <La3j_« 

i^j-uj-A . J d_jLJv i j-a t(_yiL>. (Jj^Lju-uI tdjL^jV . . . 4jMj - - - cA-^l - - - Jl>.1j t (_y^) *— 3 J-* 1 !-^- 

t^L»^ cjlj^pjjiJIj cjUj^jSUVIj cjLj^iJI (jl ^jJUu q\ UJ (^iej (jjjLoj! ^\ ^yl^. isj_A Jj& 

d_L)l^ ^-t-C CjIjjJI ,jl ■ US'oi 1 ^ ! ^'1 j_U jjyJl Lloj^-^a t jSl) ^Jl S^JLi-al jj,-!' 4jJj*Iii3 d_Ll^ j-jf. L^jIj 

- j-^-jj V 4j| {ja (<^-3l (jrLc ^1 *— jIj-^JIj ^j-^JI 1 ^£Uj (jylJI 3jj_uaJI udJj Sd^j^clil 

juil LL-oil ^jVI LujJ ^jLa t Jj n "< uJU ^ 3jUI ^a-L^. jjali J-;LliiJ ^L-^j - j-^JLi 
.udJj -jji j_ju| JJ L^uj^>J ^ 4jTj t>Lit^ d^L^Vl ^ LuU w m > 0' ^ Lalui VI 

(jA ojJL*-a 3jJ_jtj_a j_>- L^J ,jl ,jLS «4j^5tliJ 4LL^ j-J-C-» L^j| fucjj jJI tCjlj jJI ,jl 

^IjJI ^ -4jUU rijJajAoJ d^jJ-jJI d^j^UH fSz. J ^Jj^l oU-jj-a-->JI ^1^3- (jLfl tLi^_A£.j 4j^_u^jj djjUjS 
JsJjl t j J a Vjj 4jI udJj Jl ' al tiaj . 4j_i_uJ_t^JI ■ USltl l ^IjJ c j , .. i 1 _^lj_>JI 4jjL5_*i t jSU-i 

j^yAj «Lflilifc* 4j^_&j3- CjIjLj*-j CjMj VI LujJ Jju ^<J SjjjfcltlJ 4LL5JI ^_lC jLu-u^lSlIl Saj JaJI aIc j t j J a 
^j-u-lIs 3jj_i-3 ■ t- 1 " 'l Jl f-^j-LM (JS jl_uaJl>.l j^y-S 4jeHI Lu_lCj Lr^"-3 "^^iMii^'j ^Ljj^-jSJVIj CjLjmjjjJI 

l_u-^e_) i—Sliall d_«jl_>. Jl ^ — «_3 LiL-aj 1_Lj1 J^-^ I JlSLaj . * tjr iIIi V Jl s^j,-^ jl ~t VI t jS!_«II t j^a 

ISO^I J^ J^ V t J,y,"„U 
. [^UjvjCUI] Y * * ~\ 4^j^X\ ^ic iLoL-u t 4jj)-«JI 5_4j*.j^JI (tiJjIjSUI Jl 3j jJI /j^a t jUyj fL-u : L^jI Jiijl 
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SjlLsLUI jIjl^I y-L>.u <j\ *l^£^1\ ^JJ ^-cs! oj£j o-^ 

I j.* '3j-a ijiil j Lil_Lai-l jJs Li£ I jl i(Jlj i " 1 1 ^jis (^A^- j 1 a " 2 j j 

LlK . o>iJ! emepiste <_3jLj<-o UI « ...I ^1 j < Lj<-o lL=uI jJu ^1 2_lLSjJI 

.joJjl!Li d 1 (JjJjJI JLo~jJI t. iJr ujl\ 
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<jlaJ V 



'J LV 3 



mi 4_i ^ 1 n"i_) Lo 

jJt jJaljJI jiaJiJLi ,}Li^j! cGli joJjlII 2 J 

cU JjI uu (^jJI jL^JI g <j 'U ^ifc La (jSJj t 4LtJI 

l d^ioLJI tljLiL».^! ojufc JLa Ji^i tlU jJsl^JI 



)) 2 a K LajL. 



Sjljjfc >L> w 1 a jj i-djl 1 n U Sjlx.Ls h_jjUJI LaLulaj 



^^^^^ 

Ijuf ^>"^J^ j^k 1 ^Sn)-* 
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g (j i 1 1 (jj ■ Sj.sl a g |j i 1, 1 Ijuk JlLa -Sa-^-J (_^= I 1 (jl (j^Jlj 

j»Uaj (j-a |jUj_a tiJ^J_j_al ^.-jJs t_y=J " flj <— (j-t ii ja-L*JI <G-C J-lj-JJ (^j-II 
^Lul J}U- i^lLLiil a^iLi- ^ L^aLil^l <j£-4J S^jiijVl <j^i ^yl^f 

2-iUo L$j| : fjl-J.1 Ijuk Jla J< Aib <_jjl£j.5 dililai JUSj .^-<jUI liDi 
jJaljJI (j I (jj£Lu (_)^3j " flj . Sj— i -a T i-a 4^e_Jslj »1 j mi^I J£ 4_aLal JJUiJ (_gjlll 
cLi • (Jlj ' "II 4 J l<~ L)' Lr^iJ A'i (j-C «UL^sVLi «ijlij 

jjs-VI (JjJLjJI J uaflj . »lj ii" i .iVI tjr £ Ljj_Zj »ljor 4-Zj (_^JI Ijuk 

^jJIjj j=> I k " 'i L) ULLai. j»J_S_jj (j I» (j^. i_jJUce_jj (jl-»- Ui^-rh 1 d ~*-J lS^' 
<L«jL>. V} <-lil j fljJUuJI x>£-\ (^1 J-i^aj hJj_js.| (^1 3 j (jJJUi (j-a 

Lcj <3j_jj>JI Sjjcui (j-a A j A i nl h\\ i^jLJLI J^-j SjjLSJLI ojuk .«i—sLLaJtl 

,j<sl«±! SjuijJLI i^jLJLI L^ls 

^c£L^tU ^_$_La (Jj t^Ltjl *:1_Ll! I ge j * a (j uj I cUX. <f~<"*- n eJij-u-u ^jJI ^uj_U1 (jl 
(jl i j M (_gj-!l (J'v i'itl SjIJljJI J-La (_p3juL) (jl (jjj (j-a i(_^-i-JJ (jl JuiU jalltJI 
(j^a d— Cj o -r a ( _ r Lc ^ (j i 1, 1 Ijuik i_it3j_Ij i ( _ r j-uL-<-ui JSL^uJ • ^ (j ' U Ijuk ai\ -r 
L$jl ijJaljJI (j^-ij (joUtl (J-ui-arJ I (j-u j-taLulI 2 j r jj j_- LajJ 4_lL«jlII JlcIjJLII 
lj^>-J • J-^l >!l J-a 3^^' jl j~i-->.V (_£ju>-VLi jl ir-itl jLli.V j-uLnil ,j^a 

JU3 (_^-lII 4_Llj(J,I 3j-^l (jr^- J a "' '" ' J (j - ^ 'L?J-*^' l ' d.' " ^ d ' U » (<Wj-a-i 
(3 1 » ~ J iolt jj i^'ill Ijuk .<-jLal i^i'i^VI j_u-aJ jl <-jLaj UU J-«->J (JjJLs.LjJI 
(JjSLj (jl (j^a VjJ 4_4^Ij_UI 4^3jJ(J,I (^ j-iSuiuJI (jji«_»J j&^jl li^jv (j^a j i^ i jJ L 
(_ylc j < r— 1 ~ fl a ^^ia djl .2_3j_«J,l dJJj SjLjj ,j£. (jj "i T jj (j-jjJI dilljLl LiuJl-a 
(Jj^Vl JlSLiVl J£ (j£. LaLaj I fil"V a bj ri "i a cLi-i^sjj «LIljij (_g jUl ij<Jjl!I 



sc ~ 1 1 (j^_j JjJ Cu i_3^l i.j SjJiLLa Jje a g j * 1 1 2J| uj a 

(j-Uajjj-a (jiJIJjj/ 

.^liiJI JIJ-i-uJLi L_uL_u? q^_j_ul^ ^jj^-i Uiu .JIj^JIj^MJJI ^1 



lucjj 1*1 a g (j i 1 1 (j-o-J . g ^ i 1, 1 "tjjSLj V I o r liijjL^JLi Ijuij (jl J (j < .i^/l (j-a 
4jIJl^J» liJjl i uli JuC.1 jJs (j-a 2Ji3 jjfc kJLiLjLljJI 3juC.I_2J Ljlj_«u?o j I ii.'.T jlt 
t (J jrU i .i J I i Uj i .m JSLZu ^1 Lifcjij ijjj-l^ (j£- <-l-i^K ui alt <LL-v «JJLkJI 

ajak J5_a j . "i f 1 (j-ij! ^1 jU'll JjjI V .,_L*-3 JL3 cbl clljlSLo J_Hcl 

d okia OjS^j JL3 Ljfl -v L$j| JuU . 2j Ji^ca d oj 7ic liULuJLI jl jjjLful,! 

. IjjJi^j 2jalr o i uji (jSJ iSJLt^j 
^La^j (j! jJ Sjij^vj j-^-U' I j-* J^i Cj\-£ Lil 'Lp! (j-*l*J1 <-Ll La 

^j)j-La_a l a c"j|jl_j_^_il (j_^a £_iL_u (_>-ia^fc a p I »11 aj (jL_£j t* )1j i^-> ^JLc 

T t Lj JIJ_<_JI Ijuk ^ 2jL*.VI Jj-al (jr^ iSL^La^aJJ «cliUjjIjLi))^ 
IjLj (j-a LcJjJ La jJ-aJ £ufcLUI <j^j («^"Jl j\jJj<JI LcJjJ (jo£-u-u 2JL=«JI jok 
SjucLa ^\ Lg-La ^lujJ^M U5^J j ,^.tl j^iijJ i4_«j>. SjiJJuC 

-Ja-^>-J IjL^j Ijl (j -v j^jlj i J^-tjl jjfc La i U" i". 1 JUjTj_l_^3 (jl J_i . liJjl i n tl 

.^lftJI Jj f n' J i i r "7 1 " T ^-$-La 
i4u£. CjJjtuJ (_gjJI jsl«JI jufc La JlJJL>>j (_^Lc (J-«-«-i Lul (jl£_4J d j a frVI (j-a 
j_u-*ij| 4jvI i^fl Jju LLb-«J jsJ (_gjJlj i^ljCbV! j«l«JI (jl . ^ /j '< 1, 1 (_pajX. jufc Laj 
■i! « i "i i »1 d_cSLa-J V iJLo.^l J i <l fl I (_^Lc (j^flJ^ J j a^ 1 joJjJI jl icUj o i<l a ,j^l 
o_a_ufc|_iLa cLialj ir^ aj uli I j m n jtl d! J-oSLj (jl (jSl-«J CjIjJlSJI (JjL-3 J-^-i-a -5a^>-J 

(j^a 2_JI_C 4L>.j—a cJlL ^^Jl ^J-L«JI (_^-Lc j ' <a "i 7i ') i_aj_,ji diljjj .2 liil n U 

^ J' 

R. Penrose j-^-jj I <j" «'i ^1 «.^jUil ,j^ 2JjUI dit ijLo^VI 

i-d jl i uil Sj li i". (jjSLj (jl (jSLaj V cbl ljju»_a (Jj ii tfl i ^ ^ i 1, 1 ^ysj-L (jjc La! 
(j^a • (jj i a (Jl a mfj jl (jj o 1^1 a Jj ii $ '.jjLii ^1 (Jj_i^3jJLi JuC^j 2-ij t i^-> a 
La-il j^flljJI d < j j U ^nj a (jx. i n uiSLj (jl tULiii (jjs ^ ^ i a i^J^L-Lal (jl jjjaljjl 
cLLajjui* * rt JL>-^J V . l_uj-S3 cLLi_jSLa ^^I^JLi «Lbj-»_a I S ■ i rt ^j'-^j j a * 

jluTj-^ jJ£ (jl (j-L l - t lal 2 Uj ,, i ,1 1 2^>JI 

I JUk ^^jC I j ^ j Laj (^lll 2JiLa^/l jiTp . La- ual j (jl_? I jl Ijuk i2u^>.Li (j^a t_Jjl_u3 
iLa La^j i "i i aj Ljlju>. (jl_? (_gjJI J-^-UI I Ju* tiJj-li i-Sa-iji diljjj i^l jU'iVI 

.tLJLi ^ Sjlic Sj£La (jVI ^ j i I j 




p2jlg3JI Xn ujJLa 



joJjl!! ^J-^i (jl >J^-*J ilii o i n_) (_gjJI g (j i 1 1 j-it cLuj-sLu (_3j_»_u (_gjJI g i 1, 1 

.i_ajL«J,l (j-o I (i i ."ia !vLSLuk oj-^Ji La<jK li! L. J 

l J_ljuj/ 

jJLj^jVIj c(_lxj_o_«JI (_gjl_i_«-a ^1 J-sr~i i .iLl (4_Ljju>. d ri ir-n (Jjj^l (jr^-) cl -J-3j-«- a 

jjL^jJI cLjJaj—iij lijJ-js. ,j-a ,_LJjJJ jJil_La g gJLt, 1 (jl < I Jufc I i mi ifrjg LaJJJ 

• CjjSjJI JJ>-4J J^Ljjj a J i a 1 Jj j i u V Luajjj 

l_AJ_j-Lfl3 (j^-4- 1 Lilu-iiS cLcl j ts> \j u^jJLa (Jjt^t-i (_£Jt!1 tjj-u-UjJI 0jl_iJL*aj 

. LaLaj Ijuk £-a ^ajjj Lufc L* d mi 3 Lu i_3j_<_u jjl 



tj*C rillj Sj j V U d ril~i V a i U i'.Lua d_*jj I (j o i ^ "n djV i^Ja-tjJU ^^Lij 

yj! L^jf (jj^-Vlj .j&LlJI jjjLiJ j-jj^I J^-lj-il iLaSb (j-uj-Ij ij-LiLu 

jtUjiLal,! cLg.1 j ir^ij j j a^ I I (jjo ini <_3j_<_uj i l_«-a J-aLCu 2_3j < <ll <^Ljj-l 

. (jJijtlllj jjU'illj 

(((jj « i'itl LgiiljJ» (j-a *ju>- J-*J i Sj_j^3 t »Lj3 J DI g (j ' 1 1 I jut j i"i"i M 

1 (j < i b j^a jjjl i-3j-«j V 'J^-*-?^' '-^J j y (jr^' *Lui^l lilij (jjlnAi KiLjjjiilt 
cULlSj j<ujkjj J-^rh 1 Cr'l -U^W ^J- 1 ^ 3 ' £J " " (j' O^-^J • JyJ^-stjJI d^vj tr^- 

Ll^ j^. I j-* jju ci^v l(( La Theorie physique * Ljj-j-ill djjJij» 

d jlr <— ilJ La ^1 tLtjvljJI uaJ I (Jjj^sLijJI »1 iTi i uLl i^jJalj La 

(J-fi-j^JLI j j c (j^a Aji (jyi^l .^ci-Jtil ^ JJJ ' ^ H d-t^ol VU i ^ jj ua->- ^j-a j < a * H 
lLL-uJ^I ^ Oj^uaJI jili ,jSLj joJ cbV t j_u^ j-uti Ij (jl£ <_jLjSLII Ijuk (jf Ijuu^ 

d_«i diljj id-i-JjtJI 

2 «jjU» R. Feynman (jUJjLa jjLiijj cjLi^ j! ^jujj_uk (_jVL2-a j! (>" .I. u T 

.«4ujLjj_LflJI (j-uljjlll 



^ Jua- j^JJ jJiLLi (uUse_JI Jstj» d-j-cLijJI Jj«-^=j I jukj 

J*-^j L_« .JjLiJLi UI m, alj ^1 S-jSLl^MSJI LSL^LS-JLI j_jjLi <yj 3 jtLkXI 
j! .a^Jb, j , «VI 4Lx j_U cilLju . US}L. VLi_a a ,< , ,„>KJI LCulSL^I 

i«CjJu*j Lo (Jjj (_ySLI» <_jjUcJlII *.Iju>.Ij jjLsjJI dli^^Lo (j^o id-^al .".'C" i ,iVI 
JudjJiJI ^1 ,Jj^3j_u 2j|_g_(J! fjjSj tCj\ jU< 1,1 (j^o cLmj^j ii a cLajUs £j_«_>u Ujjl 
i j_uLJI_c.j cL&Ij-j jSLu CjUuI_u3j dik -*.^>La jmn tr'n Liuk U . 4uJbj_uj_a V I 
oaj <i i ii t j_lLJLc. Jucl jJsj t_<£! jSLIl uliljij^s-J 5_i-flj^ j < aVl j-L\^ JlX.Iju3 J^il-Jj 
I air Jljlj ^tj ik-i_i joJ 4_L>.jJ,I ojuk ^^3 2u3j_«i,l (JLsc-a (jl ^jjsljjl (j^a . j>l m 

. I <i i n"i aj UuJaLi 

2JU.j_a J-sVLi j? i^j_*LflJLI 5_ g.1 j 1^1 2JLvj_xs 2_Ljl_ill 2JU.jJLI 

JjILaj ^-J_u <Lau^J-U ja-ukLAil «LSjjIj jj t-»* 1 1 jj.a UjI jj uauJ I 

(jJejj .Jj-J-4-ill Ijuk ja£L^»o (j! I i< «1J i^JiLi_a j! i f JL-i_a f IjJjus-I ijJaljJI 

«discovery mi~<I» (j-uuJj «invention j_o.|» ^JLLa-ua.* LLa> ^jusr~ ,„\ 

a I J) La j 2 se " 1 1 JL*J VI i— 3 1 mi'i^I Jus-jj V <Ls I (jjjJLs . J ■ a3 <j-C-J Ju«_*_1j 
Ijul ' fl '^^J (jJ jj uauJJ *u».jJI Ijuk (jU 'jJj-'i.VI £ *-^i>^ 3 ' fl ' oj Ji^'n nj 
^ aJb se a t_4jJUuLj »1 «i W tl (j-a JUJu*JI cL^>-j ifuj Ju3 . cG I mi i j sCLajjl ,j^. 
£j_<I»j (_gj-ll (JluJ.1 )>:(_, S t-i i a J 1 1. 1 i n" (Jjj-La Oi^-P (Jj^^i ""^ ^ <j uca-iU 
I j 15 -i ' (jyuJI SjjkLLaJlj i Ljj\^j_a VLj_a (JJ^J (jl jji ; ij uillj) jl j j 1 1 Ijuk 

Jl se— a Jji-ujej j_ui.VI (JLjJLI liUjjj i Sj w » La a (J*C "ij j j m "i (jl t^-«-s=J 

liJJjJ .(Jltie_iJI 2jLualj_a ^Jl Cr l«^3Jlj VLiLa 2_aJ (j? VI i^ju-^af uuVLa_us.VI 
(__)l3 jj_.ll I i t-i i nj| jjk lajjuso ^3j_iiJI I jjk (jL£ lj)l I n r i .i A'i (JL<jiI 

.«JsGjijvjj cJjU. jlSJ 

^j u< 1 1 (j-a ^J-JI Ijuk (_p3jl »J JuS 2jm_i "LjU^I 2_«JI j j c «jJiL^aVI (_>^ju 

^LUI ^ (_£fj j_a3 -.(jj) Lili SjpIjJI 2-j-LiU cLJjiL^ ^lj-ui.1 (Jjjja ^ys to ^U;l,l 

J *\ i' i t l 7i\~*. iJLsJI d »J.'^i.' 'Ui)-uJ' *UJ>^ 6' ^'rh 1 " • U^- 5 Cs-^ L^ 1 " Ur*^' 
dLvj^a dilj (jl — <LloL>JI i_3jjJiJI ,jx. j ill i_aj_Liaj — (Jjii Lajj Uajlj 
. W <uKi\ aJJt Jj-oV ^LtuiVI (j-UiLi t 4jjSj»tl 

Jj*sf 4_4jjf 1 m i i A (>u lijj " m i U ^j_i_LII J^s^I ^1 ^j-a SjLjil U_4 ilajfclj Lxjj (*) 

. genius Jj^Llc i»K (jruj .genesis 




p2jlg3JI Xn ujJLa 



jjij iLilJj jj uaaJI <tL».j_a <L2jjJa (j^4_u ' J_LitJj (jl JjL*j jJa 
£j^>jJ,Ij SjJill j 2J1SLII ^_L&Lia JJl^cJ (j I VjI «LlL^. (jl£ . Kj-aLbjJI 2x.Llj^5 JjL^ 
^ Ja. i_aUaJ,l 4jL^J • ^jl 1 nll l [aLsjlII] j»a^-ia (jl Liiaj i<t£j_<jj|j 

.3jJ,L L^jJsl J jj£j ^jJ I (j I JJ-C. iicj_<jj| ^jjjii a O-^J i4L*_*J1 n a |j_jj,l 

4 t uaj Djl j" r I ^ £J^>J jl J-*J 4 1 1 u l J-a^eJ MjjJI (jajL-SJI (jJJ-^j Jj-^-'-l 
JjJljJI (jl (jJJJJ JIS ^(jJa-ij tljliir l _ y Lc 4 . n n't (_p=>3 (jojLSJI I jui (jl j»l idiVLai».! 
U- L - ^ uaJ S*L^L^I (jJ>i.T (jh n.V^ a «_a 

<13jj<_a 1 n') (jl (j£-<u (_jjJI i<d£LJ,l 2_3jj(J,l 1 j J a <U£.jiJI oli-tb .(J-lS-lIIj ^1 1 n-»»t 

jJa I ■ aj I Lgjl J-u mi frj-a 2_3jj<_a i Ijj Lu 1 n (JjlS l_a^ i<CJL\!l <LlC jill 1 j^a 

4-ul ■ n iVI i_jljj>JI (j-a-^a Lgjl Lflj-Luaj i_3a-i-d Lul 1 i n 1 ujj liJJjJ 4iLua.a (jj^3 

. slL&ljJI 1 i" Mi^lla jllaj £J^*" iJ^?- 0 I-^J iaLlU 

JlJl j " , n" i_3j_lj kiilj <j^a (jjiSjlII (^ic L^jLa ijjlalll Mjf iSAILUI 3i>. jX\ Lal 

(j .-1 T 3 (j-a i_i]LjJ L^jl . Ij-CJ (jLp-^l i _yz*-l (_5-3 i_aljJajJI (jL£ _alj Cr^*- '(j^ 3 

. JLiJI J^J' t>° jrH^-" 'j-* I '«^ ol c^>- 'C?- 5 ^!-*^ 2_SLxJ,l o>I i^<->J,I J£ 

(2lJj L-uL-ol ^yij i<Uj-*_a di^l ir^i -t-a VI LjjLlLc.1 jti-Lj V iJl^s^Vl ^ikt a 
KjaJI (^ 4jjl_La jLui-Ll (jJJJJ fjj I j£L& .3SjjjlJ,I 3Sl<"U CjM ir-<-»J,l 

JLucI J i^irnj CjSjJI JJj-cj 1 1 jui Jljlj iUS'^j . «UaSLoJI ^\ 1 u -v^fl ^^i^. j <Llj£jSLII 
.di^l ir^i-»J,l (_LiJ*-aj 4-ujiJ.I L>- j^Jo jii^ V I 3j_aLm CjjI i 1 jjj_uSLII 

(J-iU-"JI j»|jLa iCjLLu. >JI JSL^i jjU'II Ijuk Ils-L La LJLc ^bj-iiJI 2JL>. ^ 

i-dj" mi 1,1 ^j-a^JI (jJaJua (jl *Jlt_o* i^-JaLs ^-UsoJI Ijuk L^^aJo_uJI Jiitjj V t4_ Ll a- t JI 
jj-a .jJjIjlIII 2_lUj2 (J5L>. VI IjjJ ^ iSjujLa i_3jl_«^a 3jx.LlJ ^ w ■ "M 1 

. La^iaj LajJs^aj Li^K VL\a «^1 ^j^l Jj^sl» 1 jjjjb JJjLij t_iLli^ J^>J <Lp~LJI Djui 
,j^. 6j t "n (j^>- J-y-J (Jjl-^ I j J^l J J '"'Jj p'' **" Ur* 4_slj(_^J I £(_L>.jJll 
(jSLaJU (jjs (j>SLj (jl Cj^eJ <S-J 1 (_gl 4_u3j_c 2_jjJiiII (ja^i (j I Sjjj-Ua 

-Sj-^a (j;^>JI tiili .' ^ 3jiLaJI jf 4jj_kUI (jl .'•*•' LkJ—j-Ljj 

.[oU3.>UI] JLJi^Jtj 4_^LUI cjVL>JI <^Lc Ij-u^ J^ju j^SU <G^JLjw 



. J- i ia T i- U cLuaj^i I q 1 1, ri'i (jl_> U"n J) ii t ~i 1 1 dLvj-a (_^flj nGlj j uj ^1 1 .i a 

Ij-fls (Jj-ij IjLa . o j < 1 j I j "i V (jlaj—n-a (jisj-fl iri j ii i olll cL_ljs-LlII ^j^a 
liW! 4ic ^rir-l iVi (_£ jJI La j»f J"* ' ll/ 1 -"^ jt-J-lA-VI 

«Jul j i"tl <j^ (jaliljSLIl K-LK-j-a 2JL>. (^3 2_iJLi_a L yiJ (S-3>I! Ijufcj) 

iLajL^ j lu ^ Sj^l jLa <^L*jyL USIj ^U-VI c^LS lil S^jL^UIj 
4jL>.yi ojl_? (J^a . L^jLjJ c-Jj ^Lui/^l pjo i^l S_i_«ULo 2 «jjt->H Laslj-ij 1 1 «U g 

JaVl (^lc jl i2->il_£ SjjJiill (jV Ijuk (jil SSj^vlj Sj^o ^ t^»- jlj i^yi-lILi 
L^J (J^pjJ' ^^**~ ' " ' ^ O^JJ - ^' J ' ' a '** 1 (jr^ J ' ' ^ J ' ^ * a J Lh° * ^«CiSLo JJ-C 

3-^1 < ■ — » T t (j ii t " tl (j^. Lal .cjjjiClIl 2J1_>J SJljJ^>. <J1)L>.I j flk" joJ Lo 

J i a a ' V LciLa n_2jl_«JU (j-o t_ijj>.j jJLje-a Jl-ljvjj (_^L. (J-«-*J «3j_0sLi)> SjjJajJ 
I fllul a.] (^ti t«3" j T 1 » (jlr jU?J\jj 1 2 "i j 1 1 cbj^jo Ju>-jj (jSj j«J lil VI d jlr 
(jJj (_3a-<_u i j j 1 1 . ^»tl (jLs Vlj itL-^sLj 2jL>-I tbjJaJjl 3'-^ aJ (J^'- 3 

.^LujVI (j-a 



3j_a J£ ^ cGli i fl ili^j (jl Juj-UI Ijuk ,j-o J-fljli (j' L)^-*^ 4-a»II > - uJ I (j-a 
jsi«JI JLJjjj ^^ii. ju-alflj Jujiil (jl • (J^^J Ji>*-^ jl joi^. L^j^ jjjj 

(Js-lj— o ^ ii" -e3 jJs (jl_jj>.VI jin i . 4-JeJjLi (j_ajl_aj I Jal (j-a-Jj jLLsLj 

(jjj L^JLii^l jLj-uj jJLi j-oijj c. J .a T <£l L^jl L«^>-lj Ltjl fllca-l (jjSLj j^j i4_Ll«^o 

4JLvjJ,I (jf S_lL>. S^t^lj 2_JjVl «.-ilk^-MJ,! (jjSj jJi .jUajVl C.nlj (jf 

(jjSii (jl jjU'itl dLvj^o jJLju V l_4Jj jl icL2_3j_<_a Sj j uaj (_gl >_J t-iT) V «LuLUI 

(J^-lj^ll JuJJu>«J 2jJ_«_^3 cl A~<" J_£ OJJJLl jjjLjJlj .d J i iiLojI *i az > 4_C.Ll_LSS 

l_jjJI (jl ^Ir Jijj IJx.Jj . £_ua^!t jjfc Ijbk (JJ^J l— a Ij_lj-£j i2_ailjJ,l 

tcLuLj^ J <itl j»_oi«JI_i i U<i fl (3^*-^ '<^Lf-^=Lj>!l (_yL. (j J ta n ^ Lla Lik d ju ^Lij 

j<uJ ' fl j £ p j fl 1 (jl (j^l J j i uVI (j-a 4jl_fl ig j * 1. 1 JjJ t lu Li-tt-3 JU£j Lal 
n acl uia^a jJstjJt (jl .j^flljJLi tLLa^Lc p j fl I j i^ a Uli (J^lTLcILII Jjj 




p2jlg3JI Xn ujJLa 



^^3 jJsIjJI j_a.Ljj .j£LoJI 2 jlo r IJlj-j 2jjj_j_UaJI i_jl_a_ol«J,Li jJaljJI 

4j1_jvI I m U <_i V di! dJJjj 2 » uaj j»Jj3 Jl-3 ^^lII t^Ti -r ~itl 2JLvj_a 

i U ri a jJLLljvj . clL C i£L« I gl« -»J »1 «Utl (Jj^sLb (_yiJI <— ilj j i" 11 yLlj f.\j\ 'Lj-sLj 

(jl i^^^Jjl-a (j-a I t-w ^ U Ijuk (J-4^tJ La Ur^ 1 ' ^ - '- Lj-^jL*- 0 J I .'" r I ^-"^-^ 

i_ul_>Jlj ii_u^>.j ^iiUia ijjt-Till dLvj^o icGJLjJI clLvjJU Lol 

I 'n ui 4_ujj>. a-fl-uoj Ijuk CjJlxjiJ .^aUll g^JLall < 1 ^ioAJ «Ulii 2jjjJ,l j^c 

J j j . 0j_<-uLi «LuJI jlj 7n i n\ 2x.j^.j 3jJaLie-a J-«JtJ djl ci^v (j_a ^ ^ < *r4 £ - 

dLvjJU (J^-l <j_a J j jj <" j-ifc jjU'U (jr LM\-LM^\ JJJ-II (jl Ju>j i La 

Jj S iej 1 I '.tLtjIjJI 
<>*_ijj 4_L^j_a t j j i ^ " 1 1 t4_ul_jJl 4_Lvj_I,l ^1 

- tiJIjli 1 ^ ^ • -j <_p.ll <_»_u£iit_AJI dJQ3 - Balthazar Claes (J^jM^ jl_>^Li 
5 Mifrj^a tjjSLi La L_JL_£: C:r ^JI SJL^jJJ absolutness ^ j siut L 

5Jil_<i^l tyz. i±xss-J\ (jr-tA-ftj tjrt ^^ic Ji\ <i" r VI ^jf cr^ L^Lh-"! <-3j— «-u! J^f (*) 

^jl tftlj, ir" 4_l£L 1 l_a «J^lu La IJlA^ .^^-a-UJI t±j_»_JI ' a *■ ^ '" 'J '^_J-«JUJI 4_j_tia_iU SjuJJJ 

^Jl-us C..-L-U (jia-uVl £-5=-lJ1 t>J^La ■ ■ ■ 4-"i_L-"La 5_j_tia_5JI Jji-JeJ V JLjjLIII CjVL_v J_i ^ji^. jl_a_lcVl 
i ^ j ua-flJI < J JL_? Cl-iTlJ 3Jl_>.|^ ljr aj 4JL>- S » I J>J-m 4_*_=eJ '"'J j k- J-J lIlL<i_2 t(((jia-Lll £_?e_J1 » 4_j_tia_5JI 

.[jU^.>UI] vujSUI 

)AXi ^UJI oJIjJj I ^ < Jlaj Balthazar Claes (**) 

^JLc (JjL^J (jt^>- (4-4Ji_Lo SjuCj 3Lx>- ^jli- u u (jlfi . 4jjIj_>.jj_JI 4 tr j U 1 1 ^yi iSj^ (jj^^^i («(jjiiaJJ 
<_3LilIi_i1 t4jl_=tjf L^J^L>. jj-a ,j-ujUj ^ylJI CjLiI_>JI^ JjjL«J,I ^jJL. 4jjjJj ^-^^ 1 LaUj 4J ^j2JJ 



^JljJ,I (Ji«JI l(jtM> Jrj-*-' 'Lj.ijj sL>-jlj 4_Lja.l i^-i a (J^alj-Cj CjUL«jI 

p-Jj<_JL!l JjJ^. ^ tGjJ^i i.". K mi" m£ jJI (j-i^l n t 11 V^'j-''' (j! .Ji^L^JI 
nio-LiJI L_cjL>- (j- 3 (j^JLkJI u SUiU ilJjl uli VjLj<_a j<Jj«JI i^j^lS mJJl-lLHII 
jl mi a tbl i4j j j i "i 1 1 (j^-«J V (jil_L>JI tll jl mi a i_al uu£*ll ( jiuijuj e.Sj.i.u 
4jLa Ijuk £-aj .«LaLjj (jjjjLjJI» 4ijljj (^ <J Sji-cv Sjj-ua j 1" i nj£ j5j T (<u-uj 
31 -tt_a 2_jj^LS_c ^Ul i_cjl J->JI liUj U3^J (jl j J Jlj>- ,Jx_i->J,l jj-a 

Julj 1^_lj>. Ij . ^ j i^je uJ I O Lj j; 'ya jj_a tj^- 4 (J^ p^"" * 1 ^"'^ " w c lLs 1 ifu-tJ 

.<_3Jl^JI jl j^vl pjj UL^v .J* «H ^aj_a^>J,| r* ; Uli tiJJj t jj< , „II ^ , „ "<_i imjV 
4 3e j J ' W t ~*- jjj t<L_iJLi 4jl_L«_) ^ ijr iJj 3 J ' " i^r^" t — ^J-^^ (J 0 * ? ^— ^£ - ^ 3 
Vj o''.'.' '— 'rP" '(j " I * ^ J mi i U <LlLc j fl " t Ij JlcIj flll ( _ ;r cljJ,l (J*C mi U 
j"*l j^a- j 11 <_il j c (j-a ^ j-LlS ^j_iej LaJ!i_a iSj a t U jl£La^M VI 4 j 

jjjj >^ Cy (j ^'j"'' L^Laj-^j 

d mi itjJl ikjj <— 3j i itfl ijJsUJJ U — t Ij 4_lS_u uVl u U «J (jl *j-il jLlo»l |j| 
I ^ i r-i (_^J1 4_J1_jJ1 d ir-i 3j Lgjl ijjaljJI i^-i^^j ^c_t, 1 (jl .<_jJls-j <_jj_i^5 (J^ (j^a 
j— i_c Cj-iL£ La jj^aj 4-La-lSLa (jjSj jJsIjJJ Ijj i^-i jj^l jj m_aj j^a j^aljjl 

. cQjJ| cbLSjUa 



j^fl jl_j_«J,l (jl ii^js~ ,j-a i^aUtl i fT i^i^ll 4_ L . l a_ < J 4_^jl_<i/ Sjj_i^5 u ..'C < i" 
VI 4_j_^ljjJI j^al j_JI (_,ri j "i i ,m jtJjLLll u ^ < ' i uJ V! a_j_aJjL!l Jjl ,„U 
(^,1^- (jjjjL2JI lL=lL-3 j<uk ilj_aVl (j! I uojI JJ^jJ Jl^J .S^a^vlJjl c1jVjL>JLI 

S^ejvLiJI jj-c. uiiVjl_>J,l JjkL*!! 2Jj_yJI jjLliJI j U a., i jji (jic .aLlII « JlJjj» 

,Ji«JI JlJeJ LajL^il .(j K ni >lj^>-l Jij^Jc-a (_<^ajeJlll (jl_i pl jla ll tiJjJ (JlLaJu Ji^ 
|j_j_a i U "<j LajJ^. j| ,<t «j , U 1 1 j_^|jli mJJU>.V ^>l_al_^ • flj (_gj mi jtl 

^ ' U", , ,, \ V coc-ftJLj Lu-ul i n^wl Jj ^ U 'm t3 « m Uli ^jl_(_a (j^a Lj-aj-a-C 

jjs*2/I (jjtJj . L^jLjjj Sjj5c_itil dJJj (_^L. (j J-uaJ (jl (jr^J ***-.' ^ jj ' aJ 

^LSJLj 2>j 1$ 2 , ^ ^- 1 1 cljVjUm (j! Jljo ,j-a (jj.^jJI ^^icj i4j_J! IjSLjk 




(OuulgSJI <i,n ujJLa 



CjLjjJaJjl (j_a JJLkJI (jjj_£jQj ja^il . SLl-»JI JuJs (jlz. I jJIjLa <U_3 

tiJI j jf tjuJU I jukj 1 2_ll^LU LaLc jrytJjVl (jLil L^xj_Ua L^ljial JIjl». ^1 
(«J (j-oj .<Jl)ljt-na (j-a JJ^£ LJiJ-^ 6^ "i'" Cy 3 (jr*^' (j-SjellJI (_£j-!l 

.4jLil_<-u <— 1 1 ii mi "'C a JlSjj (jl I (j i*\ <ij SJjJlj>. «JIiIJ-jJj <_jj_^3 ji£ (j^JLa-Li Jjlt-i'il 
jl Sjia-lj j^iiin La IjjS£ i 'n , .i^Uj uli^L*-" ^Jijr" i m"i <_jjLs*j i".<ilt-i')lj 

parameterjaLti «Lt-ub L$ia -rj-^j jt jjLiUI i_>jL*jJI o1xji> {y> 

cLaLi ^ «j « IjUk (jjSLj V (jl—Ljv^/l a »j> ( _ ;r 3 . Lgj I i S 1 1 4_«_i-2JI (j£ i a b 



iij^Lc LojJ I j-jtjv jj — iij I <j j 1 11 -»J I f. (_gj S. \ I cj La I I (j-a (ji_u I 

(j-a dJJij — CjL£jIjSJI i— al m'i^Ij <Li . .. jUl ' « ^jj gSLtl 1 " 'N c I fl~Jlj d a ^ . 1 v. n 
jijjtjj, I A , 0 j Jlj>>j La IjUkj 1cLus_4aj.il J j 1 11 II i_3Jl>. (jj-i 

: J^Sj ^1 

(jjf V ii<_p. (^11 u i^ i i'i (_LoJI (jl 
LUIj_uaJI (j£. L^J tljjLv JlS clajLuail OjL^ jj L*£ 
(JjjJaJI J j 1 11 1 1 cAiio IjlSLflij 
Ijuk (J-ujJj iSj_L>JI jl£La^/l CjLSj p liaj (_yill 3j 1 (T 1,1 (_yjfc ...2ijLik 4-a j e-iJ a 
2jjLk cLal 1 n'jlj i^j-^lju .4jjjJI di «1 j 1 .1 ->JI «.L^-ia (^rLc Ij 1 a" ii a 

(_y3 ^JLaj j«sJ Sj£La J'jj c-"*-" SjjjdiSuLJi I i t A i J o^^j"' Jia uJI ^yic 

:(_gjj Sj_ul cjI j c^jL^ l_L>-jJ4^j^£LJI (_y3 Sj£La , d \l 1 1 jLpi-l cLajLiLa 

(Jjijij sLLLaJ>- Sjj ;1 j _."-«-tl (^L-uJI JLlIcVI ,j^ J^l S-^-J-U J-i^ ^ B 
( _ ;r Lc.j »1 uli II (Jl—j-^i- (^Lc ljL_i_^L*j Luk Lk Licjj 1 1 a £jL-3j 

^1 ^ 1 11 1 1 (j-a c_>Jj) uaJ j<uj (jlajjjUI JLi-JaJ (_y3 <L)I 1 n i 1,1 4j j 1 a >J I 

-L^iaj (j! JdJJ J i.^ a a (j flla ia (JtUaTu 4xLaj ^j^-t^la ^ mL JJJJ Jj^ 4_>JLc JuS 



(jjijjj . 4_uC.Lli»-VI jl niha i. £L2jL<jJI <lijj*lil Lb C^-jukj 

CjL.uIj.5 . I (j ai (j 'i a j_j_iie_j (jl it-iii'g Jj 1 1 ^ jlr JlSJJLj (JL^ij (jl LuJaj-c. 
ol i^'^VI jalcj (jK i uli jalc (_Lu-3 (j-a Lkju-uLj j»jlcj Jj iSjujuc. 4-t£.L_b>-l 

oLu^L^I 

t^] <^Jj-9? 3>^' "'- :L - |1> J- 1 -* Lr^l cW*-^! (_^ill ^5-L«-!1 (j! JL2j La Ij-J-J-^ 
*L^VI o? JlS^I (j-aj . Lg-aJ-J »-" mJ V ^,111 LdJj (j^j a_uL3_LA!l ^jJLJI 
j-j^I jl (j^JjV usuX\ jj-glaJI iCjLtaLpjVI (j ih i n LHJ CjIj^Lj Loji^j 

VLla ^Jlitl^Uj .OL^JI <>a 
jl A" il (j^Jj (jj-ikjJLj ^ j 'i c 4_uIjlc. 4_a-Ia-iV (^Lk^/I (Jl «i <" i nl (j\j • ta ~- j I 
j j "i" 2-a^Lc aWLpjVI (JjJ^J La LILc p j Lu 4-uJlSJI CjLajVLi "ijLoVI (JjLo-a 
Jjij ( -? ^>- . d lj » A ^ j i. i j i .i II j i ■■ aj V sU£J j j j i n 2Ja^Lc (^1 

-Sj-JU JUJLitjJI (jlc JLjII Ijuk (j-3j .V j»? J» flJb I i t i .i (jLs lij La 

(jJIj ^Lsjll (jJLj. a -.11 (_yaje aJIj 1 2_ ! £LjUKVI cuL^IjjlII (^Jl J.^ -itt 

(j I » "j La (_ ;r 3 ( I J Jj J fl-ll) - I ua-cVl «—fljLtsj jalc fj-^-l i_£juM J * "tl 

(j? (j^Laf Jsl pjVI >.j jsj t\ laSL^kj .(jjjkjJI metabolism (_>iajL 

.(j il t II ^(gi oli ^i?-> ^] (j I (jS-«j ij»L>JI JaLpj^U La^Li- i3_3j_*Jtl aiut 
J-i T t?-* t — < tS j "" o-* < *-d-^^- c - ^ " ^ 4_ul i^i --.Vl ' LjiLuI 

Ljjf (_p=l^l3l ^-Ij^aJI LLjJI (jja (jSJ iS-L^j^u-aVI JLC:lj^JI i_al ui~&\ 
.«S-aLaJ !_j°s ^ oUII ^^ii' "^1 I ' J flj lS^' 3^-"^^' j^>y 
5Jl i ii a liticJ cL_^C.LiIL>.VI j»^!»-!! (_^3 (jj i r~> i ^ V "i 1, 1 i 'l o (j'll La 5L_jls 

jjiaj cL-pLj j ritl ^j^LkJI j t ii ^^3 o^flj IJljJ^>o 3^ J "'H 'j-* (jr^J 'g 6 

4j |»Jl2j! I j j i nj Liuk ^j^LaV j^jjj [!!!] U (jjjj-JI JJjtjJI 

(^3 ^j_i_LJI (jjjjIjJL-i (jj-O-jJ Jij^K g (j?a 2 u< ^ Lla (jj^U ^j-^ljJLa^L^^ 
^fl '<1J g-g 'U Ijuk LjjLa lil 1^1 o fl .j_j_4uJI JjJ_u/ ^(jia iLus-jJ^jjijJlj^l 

i2jj_i5c_»j SjJLj (_;,!£. i-a^jJI (^1 Ljlj^o i_aLLi,l Lb (jjjLia i2jjLjj_uill ^_jJL«J1 

. I (jjlr L^Sjjl Jl^ d i nrVi (jjjjljuji t;r i : J (jL? 




p2jlg3JI Xn ujJLa 



C^j-lLaj Jl-3 (j>^l J-^j'j 'lSJtH-^' g S ' " ^ Lulj. ii" i .il lj._»-j.a ja^Lk 

. ^J.£Li_ik ^ «i i nJ La (J£L<i ( _ ;r 3 -yj I I JUk 4_3 JJ-* -I I £J 1—3 j J I 

i _ ;r C.L!j ^ j i U 4_j_2j^._Lj_aVI 4.JL>.jJ,l 4j I mi j 4 j i uLuil 5, o |j a tilljj 

pJL*JI (j V .mJj^-VI ^ 3JjLa , jj_ual]| 4JL». j_a liLuLiJI 3JL>- . J^l 
i_3j_«JJj J I 4_Cj..lieJ j I i4_lIjJLj ^ «i i uj Laj jjUsaJI ^ak <j |jLj_a J_Ljjtjj 
julj^s-j . (jj-J-SJlJI ct-^W 4_lsIjJI 4jbLLaJLl 2. aKtl Jl»->i Vj) Ja 5 '« 4-ilc. 
(j-al t^MI i^l Mid-^VI (Jjjis £>C tjjU"tl j_a ^ULill 3JL»-jJ.I i_iJtjj 

. t J<j < 3 H Ji-b 4-j-LJL fsJLtJI Jail 

4jjJi_iJ1 i *j (jLSLa! ^jjj 

i^LajSLa (JSLl^JI (jL£ I il : j-l^Ij LgjLj-C l-u i ii 11 (jl JlJ . I_al_«j Z 'j 2 a a 
ijJLuk t_y±d 4j^/ i J • eu mJU ( _ ;r 3 jjLscJI ^ taa-^l tt-i J) I » "'" iIjIjjJj (j-^-aJ 5^ 

ti^vLJI (j^a J-Sc^j (jl (JjJL«i,l j^-C ,j-a 4-p.LJI <j-a .JS-l^JI £jL>- *<^-<i 

(j^a SjLgjJI ^ JLsr" i n_) (jl (jSLaJ JSLl^JI (j-a jl j "r f I li LjLv 4_iK ,JjfcL*-jJ (jl 

(jcSj (jl (J-oLj (jl lio-LJI ^jU" i n_i ,jJ (Jjia-al (_^L. .(jJLa-iJI (J^>-l 

4jj <i^ (jr^p <j^>-I • CjJ-l^j <JLiIj\jJj mjV IJijjLj ^^>- <j-° d ii u "i^ 1, 1 jjLScJI 

4_^cL«_1j>.VI ^ j U U 2 j 'i ji'll 3 _5_2_I1 Jiisj i_aLLJ,l 4^jLs- : Ij^>- Sjj ^ ui a 

^-ifcjpJ JlS i_aJJJLI 4_^c|jul :Sj^_»i (J^l ijj^i-l 4j4Ji_^> tiJLuk 

J-S 4_j| (<s-c3j t _ T J-5l CjL_u_jJLJ ^ ii j ii ->JI Jj^>.jJI (jl ii tJ £ mi 1 1 

t(j^-uLj j ii tl ,j^ VLlj». (J^l (jj_L^>-jJjjjj_ljVI (j-ujJ JL-l^L11Ljj . I ij .i i^i " ^1 
i— a I ulj£\ £ya (jj^ mhII (jj_2JI CjI jij" i .i lJr £ ljj£LaJ JlS (ja-uL^ j Ali 
i>juk (_>a*J (j^J i4_lJj^I CjI a j mi ~^JLi 3 S I » " 1 1 jjLSaJI 4Jtl$ SjUJLC (JliLjjj 
(j-C J " i n" I JUk Sj!iLcj .^Lkjl (__>iaje_a L^j| ,j^. i"(ii mX JlS CjLlIjJI 

*L£jJ! jjjbv (jLi ^ Jjl^tl Jl? VI <_a j-jij V (j^lj .Jjjtli! s-^>-jf 

" flj (jl U" i uj JlS VLii. j-<-ujl I i a se mi (jl (jSLaJll (j-a (_>"jJl •(JLl^<-^ 



(jl l_La.ll a I |j j a i 'K ui " 'l V U < a J*\j i» (_£ I i _ ;r 3 C-lL-iJj 

jlS I jjl^Sijj Laj-^- i_ajjJi (_g j j-^ j-Jajj-a g^-UI Ijuk ^1 jua- " r ..I 

,j_£Ll i<_3.j__!La ^L-uJaV I^jj_jj mJjj-i-LjJI ^ |j i 1, 1 ^Utj JL3 Sj»Lkjl ^1 fjj^aJs] 

^3-1^- (j-a joJLc jLaj-j>.| (_^>-! (j-a Cm < 1^1 2jj^o Ji? jj J 1 " L° 

— <_i_a^j <Lfl_jugj Ljj_j_Sj — j<sJL*JI (Ji-JLJ I JL^Jj . *LSJI 2Jj_Laj ( _ ;r ik jjj£LII 

*L>.jl j ."i" n 4_mUtl C-! I j_j!L>J, I tJJ £ illljj ijJaljJI £-a CjLj^-I jji (^ 

ijJaljJI drvj D^>-LjJI tlrv ^-3^-*JI "j-^J iij ii-»JI ^jjiiill (J^-l j-^j .fsJL«JI 

ililj <_3j_*j (jl ^jjj uaaJI j-a iSjl i nVlj i_jLa-C.VI j_a jj^_a ( _ ;r ic. 4_«jLaII 
C-ilj i i .i jj 2-a-Lj jjjlll l*1jJjI Lgj jJLaJJj (j,^!! t-JJj-LaJI d jllj^Li^LiU *Lcj_i]l 

( _ ;T l!l 2_i_LiiJI J5I i.ijJI JiLi 3 m < " i .i a i2JL^>La 2_ij_jso jlj_cl ^ Sjuj_c 

Cj|j_uj_iiil)) ^yi) (jj_a_jjj (<s-^jl . I (j r Ij " jl I ^ t o -v jj » J^" 1 " 1 1 "J 

4— uL} j Atl C_iL. i _a. 5 L] I ' " j Sj jj jJI i i V " 1 1 i_d_]jl j_a «j-^ 1 1. L-U 
j-a (jii-»-"!! __2 ^(j*M rj-) jj^j___jj ij-i->l jl f^jl <£--- C-L-uLlS 
Lajjj — I i _aj I j-CJ is__jJI j_a lAj)-«-> La-ij i__5j)j_*_a La |j_j_a Cj)l_Laje_a 
LijJLaj JL_ <Jj^ i— a I ifuSu i n I LaL«_ L_J py^-J --U V <-J-C-J <-aJ — LjjiLvuI 

j^-aj— a <i«_^>tj (j? ifsl«J! lj£LjJs .SjLJj_jv |^jL_i_a t_al mi " <l ^1 

jj^>.jj j^ljJI ^L>JI (^rLc (jLikj-jJI LUajLj Ll^>- j<sJL»JI «LSj .^^j^ 7i "tlj 
" dr; S jtL$ (jLkj—jJI Ijuk ^jIjj (j-a (j-j-Z-JI ij^ljJU (j^jlj-S 

Lu_a j h1 uu j! jj V Lt-o 3I uuVI I juk ,J£j j^jJI I juk ,_)£ di < ^ Lr A m;! 

(^ajl—^ai. m^jjI ^-a ^ o U tl '"'tl (j-a t <_iL>J1 Ijufc (J^aKlLi 4 (Jl o -»JLj jj» i"i!1 

LuV t Li>ij-£: (jlj^sVI Ijuk (jJiJj 1^*^ 5 j SjU-, ,„VI 3j ,^L>JI : LUi <-ul uuVI 
(>a 3jij a-Ul 2^«JUI ^ ij^ljJI J-aLaJ L-u-ul m -J jjj LaJ (^Jl l'- ' -1 c S_jljJ 

JU^>JI ^ (^jJI dii mliill ^0 {>iJI liili ^ 3_JU^JI j\ JL^fJI (Al j! LLjLlmVI (*) 

^jh 4 i 7i j U" 1 mV I <_t_usL>JLa ^<u i^jj^iiaJI A * i \ U 1 1 ^ c j^T L-»-^ i4_JI (i ->JI j-ilj^IaJI^ 

. [(jU^ULI] (jLajVI L^j jj-ali (jUl "Uii lijejJlj <»2jjGj JLu>JI ^Ijul dji^U. iiLJUj>JI dji^UJI 




p2jlg3JI Xn ujJLa 



}lia i^LUI (jj>^ (jC JJljJOj i^j-ij 'U^.j jl ( jtj j U j k ia ^L*_<jijVI 
La£ i(JLa->JI (jl . \jua ja£.l_L!lj (_Jjj-i^aJI JLa->JI <Lj i ujJU JLa_>JI JSLvu Jl>.QJ 

J£ JjLoj j-usLs. iJjL-ujJI ,jjLill jL-alLaVIj aLJI (jjlj-"JI o^T*J 

.(jot^ttl jol«JI *L>.jJ *L>.jI (j-a L>.j 
jj^. Li^eJ (jj£) La LJLc Ijuk £-aj i JLcljJs ^jt-Ti V joJjlII 2_jjj_^3 (jl 

i_3j_*~u (jl ^jU" i im f.jX\ (jl JLjS Oj^*" '-^'j'i- 5 L?- 5 '-*-' I j-* (jr^J . j»L*-uijVI 
(jjo (JSLcu I j j 1*1 j ^Urit L (j l£j . LgJ Laj>. J^Li. (j-a Vj I cLa-j t uaj I SjjJaJj I 
JSLAJI djl i JljJl^cJIII <L^>.j nls\ j i>iLjJ1 »1 air <t-U-lj Jl a 7JI (JLCJul 

JUa-j aliij (J^ Lufc Lfc»: ,JL<-ujVI lTVJ ''-'rh 1 J-iH*-^' ' . 1 * 1 lS^' 

'■■'y «H £ l-i-C JlIj-I-l! i .1 a jJLsc—a ,jjU M (j-^a- (j <i U i 1, 1 (jl '"'VI I 

(j^iUl i g 1 ,1 jj 2j5t^jJI jj 1 1 g 1 uri'i j^. LiJ, I Lui (j^i I^U 1 LLls i_jL*x.VIj 

Ijuk *.ljl i", o ir-itl j» j.-'' ll>' n_3j_c I ,jjj V 5»! j i'iVI jJLiJv I a Ibj jjlj 1 "_i 

p j flj ■ (jl LJjL*. Ijlj ijoIjlII i_i-iIjj>. Q-a ^-a i_xjLv j-ifc dJJi £-aj -j-*-^' j-uJI 
# j_UaJI I fljlr ^^^-oli (jl - (J^VI - C-^*-^ I (i j U" ( .iVlj 2 ri i nlrill (j-U 2 I ik-iII 

.(JLlLa A U 1 .ilj_i 

I J j a <LI : Ijljijj Ijlj a (J_»_<lJL oLj_£j I J— * "' J (JLjJLI I jufc 

4jL£j 2jjLJI ^ ijj_«^>. fju-a ^ <U Lj < inertia ^IIlII jj ua-2JI 

t j a j o c 1jL_i_a j 1 a I ,(^3jVI (j ) c «LlJLsVI 4_£j^>JL (j L»jU ^ i^IjILa 1JLi_a 
(jl ajJL 4-Lajj i_gju*l (jjj—u (^1 I 7i --.Vj iCjjI£LjJ (^Jl Vjl -5j-*-J (_Lvca flj 

Ij£j oj-s- 1 ^ 1 ^i 1 ^ ( * } <>> Tjl_U.1 jj-^i .(^ZdloJLI (jKilj 

Ij-ik ' Sj ( _ ;r 3 (JLa^>«JI (^1 Li^jj (jl . d j j 1 11-iJI 2 jj la 1 II i Lj-ua-a 

IjljJLI a J 1 j" j 3 ijjLia-i V L Lua-flJ 4jLia-aX I <Ljjlj>.j.XI ^\ 1 n iVI (j a » j J IjLjJ.1 
(JlLaJj LaJjL^ JJ^>- (j-« («-"-'y '^-^J ' £ ^y- 5 ^? , -" j.jkljii sGLlLs ( _ ;r 3 (_£jjcj (jl_! 

l( _^ajj-j«JI 2_aL ^ SjjLUI <_jL«JV| (_^j-_c 1 i^Jaj 1 a I "1 a j . 4_j_a j_a_«J I (^3 

i^jLLLI Cj^. ua t a ,j-a 2jajlj c) I ua t a i(jjjLa j^it a (jVI IjLjJLI ^_j_i^>I 

^KII - (^LajJI J^UI *L^I f £^ji ^\ 

.2_ujsLadJ 2.i_li.iuJI 

(jnilll «i_JLb» jl «Sa^iLS» J-iijf matrix J JjL2_»^ »1 t^^II f U=^JI (*) 



i n" ih t jl ^jt-i" i.ilj f-ijjuj J£ J^_l£l (j"^l>) l j i a j JJJjT d-ja-jls J— aVI (jl 
(^3 £Lloj j! <jSLaJ 2_i^jL>JI 2 j j i ,ntl (j! J-2-3 (jJjtli (J>ja.f 

u 7i j " i h " 4_«J_i ^-J i^~ (jl LoLaj JiiiLij njLSUl — (jLajJI J < ^ ~ « jjJljs. 

1 flj Ir-I^J (Jj^/1 I ?H Ir^lJ-lJl .(J\\t<~\ fi i a (jl-LJl^.J.^O j-JjLLI (jl£LI,lj (jLojJl 

(jLojJlj JJl^UI (jlSUl JijJls. j_ujLlI1 ebi imJj_j^>- ^ISJIj i ( _ ;r <j/J_cjfc 

(j-ul jjs j—usjj (jl (j^-JJ 1 JUkJ . j-i-T (_^-!l ( _ ;r t^.j_a jUal (j^o (JLaUiVl (j^>- (j^aialUI 
(^yllJl (j-ul ^Ji!l j-_usjj 2 I j 4 ^ t (j-u^ *3jJ^>»JLl L&J^-uj cLLj_jtXl I j ** * i4j_ula.ll 
_J->— — J (__JI 4 «j j La II (juljJs 4_«_».j_- (jSL^j .(jU,j_jJl (__3 Lg-^lg ' " • Jj ' 1 1 mJj_3ej 
4_L__ij_a dJJi £-a l_j.ll VI a (j-C Lg-ua 3Jl_i_*j JJljJ J-- m£j_>.| ^ j ajala 
(_-jJI 3jUJ_*JI <_j| c 1 xuaJI i t j-i-T VU_a j_C!l _Lu_sLys I u U ."j . LoL«j 

4_i_».ji,l (JIjjJlj j-j-ijj-ufc t_jl_3jii ir~> a (Jj-j-3 (j^a 1 1 ^ < jo -v 4j_3_C_I,lj l_fcjLi__j 

i2jj__jj,l I ^ o jihLLa y l>. j I i2j^.JajJI 3jj__o (jj)£-i (j I l-o i r~i J I j£L_.j 

. 4jj k iU (J__5l_i Sj i h_i t^i~-~ Jl-3-lj <JIJ__u J->-JJ V I i _>J I J i3.5j.__ia 3jjj_5 

jJa 7i~ mi 1,1 cjIjj > .- — •> " T t j d j i nLm^M cjIjj < ~i tl i(j-\-jlj_ZJIj ^jLJLI (jl 
Jlij .t_iLjVlj 3_gJVI (^I^ jlj-iVl gjjj (j! I gj'nj Ld^a j^ljll J^Li^j 
:4lal£Lla L3.t_1.a-> LgJ 2 AhAJ.1 Jl£LiVl <jV iSjuj.i Lgjlj ^ 2^1^:11 

(j-a Cj^ i ->J,I 3 1 ^" '"'l tj^y L* ^^-J I (j m A 'i Cj^ i ->J,I (^1 mJ^Jj L^-l^ 

j' 

(jl (_£ jJI (jjj-LaJI i Ll^j_3 (^^j-aj V ^JjLjJ,l Sjj_i^> (jL^ I j£Likj 

(^1 mJJjjJ mJ jil j-* J_lj>.jj JIj>.|j i-^J-S tiJL-u* i>"-J-l • Ljajj-iLa (j-uji 4£LL n"i 

KCJ^IjJI (Ji-lj J-Slj» L^jL^J J^-p 2_3j_»J,l Ijj (jjl Sjjj >( Jj^>JI d O S 

2 (j > lj J!M-^- ,j-a 4__jJI Jj_^3jJI (^-«JiJ ^-^Ji 4j1 j J-Slj 

,j«sJL»JI I ^ A uuSLj 
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(j-Aj ilj-ik (jc (_y^JI cGjJljJI 2_aj5Ulj 4jjj_i^aJI j»^L«JI JJ-Laj {ya 

s^;^ V . ^(jj-r «'i j Li£^Lj/ I dJujk.5 JrP'i d I J-i-a I (ji Ut I U I (j L<i/ (j-a 

(^Jl flj £j%JJ «kSjtl S_^ljjJI (jLa ^WLij <4jj_£>J,l 21a.jJ.I *l 

(j^o (j-ul^_aJI "i^j ' " i» (j! U JrHi Lx-a ijjLSjJI oJuk I j « j Laj (julj-SJI 

La i ijj_uajJI 4l>.j_a Sj^La i£Gjjl>JI S^SLaJ I (j-uj Ij^ (j^j jjj/Li/ (jj-j-II . jjLsjjJI 

M_3 .,-Ti W 4Lv 

JL-S-3 l " Ml 1, 1 (jjoJ I J ^ JJJ ' a 1 1 A jUt I <j-\_! 2j3^J_*J I ^ lr jp (jj 

ijr 3 LkjL.i_a d b. -«..M ^ j^ic j uaJLSJjj 4_iia_ulj_<-u-a 4_Jk^l_La Lk Lufu.3 Ll 

t^—p^l—U (jL>. (J-*-^ ' 1 ^ i^-t-aL*-!,! (J_4u2_l1I ^JLc l-JijJtIL) l_Jaa_<_u iAO_uk I iLJlcI 

2-ti^.}La (^-3 JLiLoVI mJJU* dJj " mi U <j-u-=»JI Ja-i-ofj jn-ukLUI Jj-^af ^rLc 

<_ ij" S" <Lcj_<-uj (JlLajj IjLLaS Sj.^LJI SJaAUtl cjIj-u-u fjJs I i j S I j (jj^ 

sL-jjjJa (j 'j' O-* <*-JjLlij lS^-M j>l «UU (jj^-J ^'j i*j_UaJI <-Cj — i-u (j^ 

.(jl£Lil S^LLajl 3jj^>J,l (jij_i_»JI jukLJuj (jl (jS-4J ii<-j-^ i*ljj_<-uJI t-jj 7i'~\\ 

(jl jl I (j \ j V* '1 (j I ^.j U" 1 nj V (j^ (j j I t_<j^c .£Ljjjj£LIc. tiJLj^u 

I i V a j-jejuj iLij-jLaO (j-a LaLaj S J a jj 1^1 1 1 liilj .«<La-jJ L^J ja^jijj» 

(_£ Jljjj La j^a «L>.j^l (^ ^>L!il_«JLaj I Uj 1 uJ joJLkJI (jjSLj (j? (jSLaJ (jL^ 
S^ejj/L^ i^jLj-a (iLlij IjjsLsj i^ljJiJI 2iiMi>LaJI <>J^"ir I La Ijuk .(jjj^/l SLkjJJ 
(jL^j 1 2 « a I air 1 1 t .i^>L£ joi«JI (JJi Ijuk (jir j . ' Sj « 1 ,1 I juk ,jjjl_<-ui (jir 
(j I (j£i-Q-l (jL^ » J-*^' «lln^tjj JaAfl Cr o o d &>-tj ^j^"^ rt L)J^ (j I ^JJJ * ^»1 1 

(jjSLi (j-oj '4 2 j 2 > ojuk . IjiSLik i."i mm t LgJSJ i<ti^l_<iJI ojuk »1 j uiVI (j^Si 

S(jj^j (ji ^^-ij-y ' jsJUJI t;r U-! (_^>- (j^*- 1 



JJljJ (_yiJI (jljJiJ>JI j»Juk (j^C- J-^LS jO_L«Jlj .<_jJl>.j M-i"'^ 3 (J^ (j' 0 d (frjjl lLi^J 

(Ji-tJI (j! ojLflj-cl I 'r U tlx ^_JJ-rk (jL£ . JjVl j^JJ I r3J"'J.'"*- J-k" (j^ ^ 
LJ ^Ij! (^jJI ^UaUI Liur V I j»Uaj J-jLia (^11 Jaa^saJI j^lc jjIJs uiJI 

I i" j r J CJ-^- (J-«- c - (j - ^ l^t-l V o J^S-VI Jjfc Jajl£ (jLSj . »1 0 r n t LgJ (j I 

JLiJI dliuij (jl (jSL«j La riil ji^^j 3_jJj 1 IjLCal j-^s^a j&^iJI ^ 

cLiill ^jt-Ti 1 1 "i V La JjLaj ( _ ; ^LI i_£j-»-l (JSLt^aJ j-3LLo LbjJ . <— il <iKj J^- 1 ^ 
lia i ■■ j 't. I q\ZX\ JjJljv £jLi- J-ij La ^1 J'^'~ itUlaj jl J r aj (jl 2_pL«J! 

(jl£La qjz J^l J « (_^-Il »lj fjl\ J ' — 't jiaLLo LrJjJj ,Jj iiliLjLgj J^C ^1 

3 rii„>LaJl 4j>-Ijj (j! (jJLiIj (_gjJl JIJ^JI (jLa r^JLlJLij .2JjLo 3 mi^jJI . Jlj»I j 

(_L^.| . Ua-l! (jVI tfl iri i^J jJI (j n I ttl J-4^LI (j-<l£i 2_|L>.VI (j I jjil _aJI (j-a 

J^tfjLrlcl ^ Jl^-Lj Sj^>JI Jal^^ifllt rAjjji^r'lll 2i>.jJ,l JMi. .^^LslII 

tilljlj i(jLCa JljuI fjjs j I (jLaj JljuI (j-a 2_ljJL*_a l_U3Jj_3 OjL£ _oJj Cr-^*" i lS s 3J^ 1 ^ 
La * ( _ ;r AI jaljuLa JiJ>>tJ <b! i*^,-^ J£ VJ^j (j' tl^-'y • J^ljJI <U-aja (_^=eJ ( _ ;T £LI 
tL&j.l ua^aJ (jjjjj-a (J^J c_ljJe-uJI sLLILi i_3jl_*_a i ql ui£i i ,J ij^i-l (jLCa (^ Lo.l_>tj 

jjJj jjt fJL»JI 6-« J^>^ i)\ W "-^ '(J^? 5>^ :2_;L-is Jaj^ 

J^cl ^2J L^j! t Jl£.Ij^ 1 j£. iiue_jj| ^ uij (j I JaJLS ^jU" , „'r Slll Sj^sLiJI JLC ) _5_SJ( 

(j-ul lLIJj Jj^aj (jl ^jt-<" . nj SijLUI 2 S j S -»JI Lal .i—lL^cVLl 3j_jJl^. 

.(JjLs- (j a i "l'" (j^-j | ^p- (j-^ Wii^ S-^?^ cjLu^sLjjJI ^ U • "I jj 



(jSLa-i i(3.' 1 " iy^ oLi^j^. JL3 La ^1 jJajJLi 

ijjkljJI j-iJsjJI SjaJ^jJI j i^iLljl!! Jl »i >■} 

Jii^jLi [jJa-UI '.Cj^Ij lLsLJLi ^jjJail (J j I i .i "i 1 1 
(j-oJj iSjU.1 "i i ii a (jJJ LbJlS j j i ujij joJLkJI ( _ ;r 3 
(jVI jJsl jJI (j-ul Ll1£j_«_*3 '. t_gj~i i ii o ^1 

Ijuk s i Cu. 

^^3 Laj i^jJJj f^J-A.l 4 \j ut-i C a i^^jJI 

(>uLjJI d < i"i_i 1-4J J^-ri i-dj "i i"i a (j-a tGl—iis 

(jjtj ilj_o.|j '.4_La^«x. j^l i^^LjJ, di ir-iT a cULSj 

(jrU £Jl^l« i JljJL^>.}L! JjLJs >j_c. Jir-i 3 ->>^>-J 

.jll^Jlj SjjJi-cJI 
3 a i n I rit t_i^UaJ,l (j-jjVl J^_»JI ^jfc («^Jij 

.oLjI [«_L«JI I i j (j I (j-SL<jj j-^i-T ^(jj-i d — 

J J J Ml* fjLjJ (jV j|j «~l ml j^L. JSLII (jl (. ili|-w|j 

cGIjjlaj (iLuJI CjLuJ (jl '2 A , „lAtl Jf^a 
a ' (j I »^U" , ,, i V . (J'v ja~JI SjL>.T iklajJlj 
liLi }L) L-iiLaj-j i_3j_i_j ^jj ui a ^1 i u 'g V t_jL"JI 
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J!>L>- ^ j»jJLl!l t _ JT J L1j i_3auj/j 'cij-^' O^JJ-^ '-*i> J - u ^ <S * .'*'* L)' J^^J 'O^JLJ-^ 
(_>ia-*J ^IjJLal Ij^v (jjiil (_3$jj/J . I (j t j <i m j I (jljl->«jj dJJj (_gJL>u 

.cLiLaG d Cls\'^ LgjLi jJaL>. t^-iJ^ ;j£. "-Sj-^-'j i4.uJ.lU iIjL£>._ai!l 

j»L«JI i U j U V" 11 Jji-aJLi Lylj <jJt-t2 i2_3jjU,I 2.^ k h IJljj (jl jaJ^UI ,jj3 
( _ ;r jk 1 j i j '*» I I a $ «cL_3j_m 2_jj_Laj»j . ^JLAa CliLflLjJal (^1 1 1- S a ^Ll^tjj < LgJ 
ijoJLjlII (jl ;_gj mi 1 1 1 jll (jSLaj 1 Li! j i u flj (jl i_3Jl^j > U U ^- ^ 

joJL«JI (j-u Sljl j a j^o^/La I juk (jlr j . cu 2 i^L>Jl (j-u I jJiJI La j mJ jJI j«JL«JI 

(jl Lkjl j~ir 1 Jls-G Lufc Lk d j S 1 1 SjjJilJI (jl (JaJL ij^i^l 2jaj-ij .(_ ;t £.jJIj 

< _ JT liJ 1 (julj_i!l *j 23 I gi£ ijoJI_«JI I j 1 j 23 lI&jI_jjJIj l)-^ 3 ' 

«.Ijj La ^ jJij L^jLa 2^jjtl,l 2 a , ulfl ^1 3 jinilb La! . ^sJL«J1 Ijuk LgJ J-i^iieJ 
tiiljj iJjuULj pjjA. 4j| cbJaj'r^a I Lj Cjj joJLkJI jJilll i_tl3j Lgjl itiilj 

JjkLjtlj (jl 1 al LaJU *LajL>. , „~ L$j| ^Jj . j«JL»J1 2 <_nU p -» * 23 t;T SLI 

jLjj (j_a^vJ_Sj 'tr^ jjjoL». jl (jiXaL>. (jjj_jj (jj jJI tj mi J I -5a^>-J 

• ojsj-a cUSL! (Jj^-S (J*^ utl itGli (J^Llj (_jjJ! (J13SLII 

jiitjj (j I VI dllaj . LjJjJjj tLajJalj 2u3j < a U 2jjiij <_ lao^s (jjjjLjji Lul 
(jjLSLJI joJL«JLl J0_L«JI (jl_> jO_Lai3 IJ_U3L_«J,I (^j—til joLkJIj j»j_uk jJaj d -v j 
( _ ;T SLI ^ri'Cj Laj l_Ll i_3aJL^a ,Jj_iLaj j ^ fl < LLuki i l_Lie_a ^^3 I 1^1 M Lajl LlIj^v 
( _ |T jJI jLaill ( _ T jk i 'l l"i . liJj" mi U (jJi^>JI J-^>-_4J (j^ u flS-j Laj pt^iaj itLiill 4l2Jj 
cLujijLaj I uia-jfj) I m fl (J^ cL_<j/jLaj mJJlJI ^lL«_1JIj (jjj—a-lll (j^a 1_^_lL>j 

A \ i nl i ii I 'LtjLj IjLaJ LikJL>u I (J^ ,j j "i i .i j 2j|jjj ,Jj i((JSl^ (_gj mi j 1 1 (jjii>JI 

.jaJUJI jja I j (^3 mJjj»>VI 2_pJI JjJaj 
2 j , iiLm? J-i^^l Sjjdl jaJLc juk (jl j i .i ->JI ^ ujui-tj (_gjJI j<sJL«JI (jJijJ 

j_A (j^J .(jjLSj V Laj SjjJI jaJLc »1 j mi | (j^ j_ji?l g j I j "ilj i4_La 
(juljjaJI ( _ ;r 3 I j » j < a J^><-i (jpJI ^j^aLiJI L^t^^La sLui^/l tillj CjjI^jjj jj^VI 
(j^j|j_SJI «juk (jl (j^ j<s^.jJI — 3^-^ 3^ 4-J-aj— a_»JI 

(^jLSLII jaJLiJI (j? JLjo Ijuk ^Jlc .M^jjJI i_gj"inl,l ^yit ijj^i CjLauj, <_ 1 1 n'Ci 



ULI 1 1 'i 'i OljgHjuO 



t (j ii «iIILij ij ir~< jtL L^ljjl »Ij mi! 4 i .i A'i (j^. i ri uiSLj LLljLcLa 

VI (j^iJ «(jLiJii! mJuLJI >al mil» fsJL*JI Ijuk (j? (j 5 ^! Ll3j_c: jusj .^«i mtLij 

mi II lL>j Lu-uIj_^. <j-\j ,j-a <j| i h j £ a I ii ^ i_ijj_kiJ| l y A £LL*Jj 

JjLLaj CjLjj3^>JI J_a-C (jg A miL$ (jlj^i-VI Lauk iJjjj-JI J-3l 

Ij_l*j^> luJUC. (j-\ j" i h j (jl d i*\ <ij j i^ijll (_yic I i<*ijl Ijuk "^j) ' J 1 "J 

I gl« >] V 4u>.jJUj i^jLiU 4_ul i"" i n I i_3jj_Lb ,j£LI iCjLj ipj_iJI (j-o Iju>. 

(_p3j-»_j (j I Liajl (^-«j 4jLa 1 1 jvSLk oj^~! o' <1>^-*J LULc (jL£ dA'j * (<*-a-j!M-a 

IjUfcj .^Liaia IjlM i_j| JU>.VI (jl d)^-*- 1 :< *-^ 3 W^ ^-a^LU 

juk *(_^uuj Ju> (J^ 3 £ * J ' (j-^- ' 4_LaIL><J I (J K i"i l (j-a (J 1 ^ mi (^Lj-LflJI jjIajJLI 
,j-a jLjT tj-lb litjja. 3j-£l jlll (jl tilJu i3j_£l jull JU>.ip (jl (jiiLa-1,1 (j-a J-*-^?" 

(_a| j m, " i „I i U uaUtl LdJju* tiJIj^l iLiljLuio Cr ^3UI 

LU Lu La I j_u£" l( _L*.f .a_L«ljJI ^1 I 

ljj-5 - Ljj ^-flJI <jr*— il j-s mJjJj V i-uju>. jj^jj <_2j^Is iJ_jJHJJ <JjI— a j-j-c i_l!jJL-u 

CjLj_aj I (j r j i ^—i "i i-? iJI 3Lju>JI jaJLc 4 o tV) i 1, 1 CjIuIj-LsVI jju (j-a j-j-?I 

^Lta-Lll I jukj ijJLLaJI SjLjjJI ojuk J i A j .<LaL*JI 2_uljjJI juclj_SJI 

^jU" m i 'i j ij«JL«JI Ijuk £^c. 4jjlj^>- «sLjJukj (jj^-j (jl U" i ii 'i i juaLiJI 

.sLiiJI ^IjuWjjjiL d A i^i 'i (jl 
itfJij^>.J (Jj- i ii j a Lcj^ I $\-r i uJ ^^Jl j«JL«Jt Ijbk ^o^>La (jLa Ijuk ^^Lcj 
jjuk jaSLIij .j^aljjJI 4_ukLa joiiLso (_^lJI 4-ljj/L-uVI ^jl_ji,l (j^o 1 (j ir^^La-" i ul <j^-aj 
joj i^^Lil dUj 2_jIJlJI ^ (^tu id-uia JjJljv <JjI j 4^jj_a <J>la-J jLUI 

>L*jSLo lUUILi-uVI Ijuk ^rj (j^lj •u^jU 4_alli»J,l JlSL<i/Vl JutJ 
(jjjL-ul «Jllli jj^eJjl Ijuk ^jic IuJjJI Jj-ai^lj (_^uJI 43j-«i,l 2_jjJijj iMjjukj^>. J*C i"i; 

.^j^alj (jj}_aLa JuojjjuJIj *:l_uJ1 (jjlLa-b (j^/ w * Lx-l j<u J pjl i n 

ct_j2_j_j_*J 1 i< d j A , ,.l Atl ££jl_jJL,1)) j^*' JjLaj ■ lC c_aj-_»_i (jl ^jjaj UU (jjl 

(_gj "i i n a (jr'-' 1 1 ^ J) .' k ' * l-^-j' Lulukjl juiaj (j I ^^i-C ' JJ (j ta 1 1 
(j aji i a >■ tiJIjjMJ £LlLjL2JIj juJs I J 4 j S «JL I ^ j i -»~ cLajjJaJI tfJujJ .j_j^^/I 
SJjUI AuyCoJLi Jl uajVI Suluj (^uji ^«J' (j^- .m^j" i ii U ^ 4a-jTi^ 

. LaLaj 3l3j|jjtil jjJl^>JI (Jlilj 4;La_ajJI Lijj^i. 
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<Uj_j_Z1I «i^jLjJLI» -J (_,U Ali jjj j U" II (JLsc^a jjl . L^jI j «LHj ,j_a A " 



jljJaVI (jLa ^ U< a La |jLj-a ^1 4 j i n i Ibj . LaLaj .5jJL*-a (J^" ^ (Jj-**Xlj 
se i^-i a IjIjJal (JJ-^J (jl JU V (j-*-*-* (JLi-* 2JLa- (Jj < A 1,1 j-3Lj 4jl_! 
4 j < n i II o juk 4j.lL*JI i_3j)j_taJI 1 1 U-sJ| (JLa- l^ -l 4 j i n 'i JUJLja_jj 

t _ ;r ik <Lj.lL*JI i_3jj_taJI) <_aLa- mil (j-a LijJ J_ *J LkJUJUso (jl (j^»- ' <- Li - > L iJ a 
j i^i lj-g.1 U" i nl (jjjJLijij t _ ;r L^m (jjj SLaJl I J-*-^ i_g jJI i. 'j i n II 

jL^sf »1 j ui? ^1 i^^Ldl «juk jLLaj JWJ (j? «. jj.1 JjLreJ jlj .(«i^jLdl» <^Uj 
(j^>._J . julj-jjj} jul^jj I tajcJU 4-jJLa.j^.VI ijJJj (jLa iSjuIjJLa Sj j i a J JLl^Ij 
Jjuso £U>-jJlJ ijJjuj jJL*j I U-»J| sUJLaj^-l (jLa jJI (_gj" i .i 1,1 ^1 <Jjj^>jJI 
(j-a JL*J joJ (^pJI I U-»J| (JL2jI SLtsj C^j>o jLgjj JajL£ £f.lLj-aj i uji 

. I |jl <>-»«J (jSLaJtl 

^Jl 2_3j._«J.I ij^iaj (jl a_£jj LLcs i^j—Jajll Ijuk u $ i 'i (jl J^Jaj 
^cJ j^^jj.^!! I j-j-uj I ^jlc j . ,J I «i " "CV I (j La l Luk Lk Lk LLl^j..c 

^i^JLc ( JT lc Llj L*iu^ L_La i a j 9 1 JUoJ . (J_a_*_JI ^ n < n 1 «iL*_ujl (j_a ^.-J^l J * * ' 

(jj.s o La— u njJI <j-\jljJ3 LjjjL>Jij iSLljJI j»j1c ^J! SjLLI 

I ,3 ir I ui i j (_gj.ll (_gj._jJI JL j ii < "II tJJ — II J i^i jl Lilijjl_>. ( _ ;r 3 jjjjjJlj (j I 
I JIjJ 4_l3j.jiJ, I j»J-l-»J I 4^_^a (j I ( _ ;r Lc i—S L^ j_iij_a I jjkj ' J-^ ' < " a Cr^- 

.<L_3j_»JLI s) A i ulfl i— J j i^i ^Ljti sLaJlj ii_jLjSLJI jajjlj^i. "t!^ n U» S (jVI 

sLSj^Is 3jjj i^iILi (jj 'C" i n g^-L^aj «ill (_,Uf sLj>JL!laj ^ «i i n i (jl U" i n i V 
.sUiaj^-C Jojlai. (<s-<-uj (jr^C- J ' f> " S i (jl uJj-^-^lj i«Laj|j^ J-fC- 
:sLLc S-laJi5La SjLs-I Laj jaJ (Jlj m ^1 JjjiJL! 5 A , „lAtl Sjj_iJI ujuk 

(jl cflt-i-J». i<jjLij (2>£La-i V g_j_i^3^_a . CjLj-JaLj^JI 4_jl_L-jlL3 (Jj^>- (Jlj "ill 
t_<j»jijj 'j-^i-T CLlSj ( _ ;r 3 iJuL^ La^a j-j^I LikjjJL^j 4jjLx^ ^^JJ ' <-cj-iil 

( _ T JLc- I iij_SJ_a «4_<jiJlL^JI joJjlj jaJb jai (j-a I i jlr (Ji-JU V» jl < "i II Jlaj (jl 

. L<lfl-«-a 4^>-lj 
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i«4_j_l^Lj^JI <_j_»_SIjJI » _J SjLjJJLI ^*-u>JI (jl (_£jj)j— liall (j-a jj-ujJ 

4"nj jt~> i_klUeJj isGl j JL>. (^ J-j>-JJ <J-">£-J-^ (jjj-i^LLa I /j ^j-La Cr^'j 
2_aj_CJ_a i Lgj|j_j_i_j_aj 3 j n , nVI «LcjjJI L Uaj| LljIjJ .jJsIjJI S- t — t -iIa 
^-jJs (^^jj-aj Vl <L_Laj^_ii i3jijJL*_a Cj|jjj-a (Jlil j i f I mi t^r^j' ilLL lT i ^ JIj Jj 

•>>-i j^b 

I ii miI-? jJljJ j^oLjJ,! joi«JI jjjLj (j-o IjLjvIj VI_Lo VI Ijuk ( _ 3 -Lc JlJjI (jJj 
tU-IjVI C)l «j i n-»Jl (iLjj-ia <Jl!jju>.| iLoLc (jJ^ mi r (j-o i^-ij-flJ La j_Li3 '■ I jj i h a 
4_jIjjL_iJI i fl-tljJ ^\ -r'i\\ jjjj-lo (jc Vjl i Jl_lj>.jJ1J I oL>>jl LAJL LoJl_2j 
^1 ♦ miI lLsI uu {j£l 5Jj)J mi U) d ^ J * ' M J d J ' " ** rt JL> ^ 

ri " U (_^Jj^l 2_Ls~jJ,l (j^j j_H (Ji-lj Sjlj :>JI L-4jjj h-jLjjJJI 

JJ_l^3 Jl-LJVJJ IjUk ^Lij (' t- . ..J "II (Jj-^ j'-^*— ^ J VI <— ! L-jJTj t (j M 0 Ml tl (_y£ MjJjjJI 
l(3jjJI Sl^j ji-lj M^J flJI (j£. 5Jjj Ml U) 4j_J-flJI <Jlllj3l "tl 

(oJLH^ J'^J U>ll>^' (J-^°) SjLjjLc ulil <i j mi -v. pjl i ii'tl mj-II (Ifl jSLji^ j UI 
(jl J-^jJU (j-a . i_jL£jIjSLII j<u-uL tLSjM^jtil mj-^J 'J— <^l ^L_»J_5 1 <— iLjj 's a (j^o i—aJL-U 
(jjiJj .tLLaJLfljJI (j-La-jiJ I oJUfc jlj^>-l Lu-uL-ul IjJ-5 i_J.il 4jj-Jj_*_JI i " i L U « M 
L*j___Li (jj_- C_Jj-> (_-l!l SjjJijJI J>j-g_>JI (jl £--lj _5--^ Ur -1 '-AjU - *- 0 

-liljl j~f I £-a Lcj^j_>J, I <ijj___ jl) JjLi_JI -liljl j~ir I J-oj3 i d j i >i Ljj Ijj ^-v 

l_«iij n-^l j i'^LjjJI ou_u! IjSLA ,Sjij^>J.I 2-cSLaVl 

i4_LkjUa d j j -r r aii £_jst jJI i_Aa ^ajr "i ii" Ijjjl iji-T jjJsj-o mJ| CjJl^cj 

,j^_«JI I juk JSLj j^aljJI ,JjLs~j ^ ^L^la, (jl «t-iSUj <— >l j i>i LjjJI mJj_<-u *-mj-^ Vj 

.jLiJul diJi JfLy 

3jj i^_i sLcjL (j^jlj_SJI (j I .Sj._l^>- j~j-^I Li-l-»-><J (j^jlj-SJI A t j jt~> (JjiJj 
ij.-i_i-tTiJI jL>- lil ' I j Ic (Jj—ZJI (j^^-i »1 j miI Myic- j J La " \lxJt J-aj 

(jlr i jk—i-t-Llj . cj LSj I j£U I jl cjLjjjj-ill jl cjLijj._j£UVI L^jJ 
(Jui . VI (jjiji »1 i<*i Atl (j-a j~j^>- Lijjj-3j Ujj_j£L1I iJLiil J j j mi 

-5j._3=_a I o ij 'll SI JUk ,j^ J~J-^I 2JVj (_gj j. j r La I 'j j mi (Jj^Je-lj (j I (j^-<JJ 

' ^j's .(J_aj ( >;r -Al L^aj mi i tl (j_a t L_lJj-Jij ^ i _ ;r jIIj V n j m v 

4_a^J_ »ii i0 J I 1 '(jrljl j~aj (j-* J—"^' L^* -5 ^ (j' ^ " <3 ' a O^ 0 ' 

(_g I I j * seJ (j I (j^-a I ' ^j*s , d U ^ ; 1 1 tillj JLlC <_j Li-iJ I J I j j iiaj>J I 



(OuulgSJI <i.n ujJLa 



tj^-aj V (ji_j|j_ZJ I < jj (jlSLLmj Ijuk ,_L£ ^.a I o SL«_^jL_lLs ( _ ;r i j-^>-T 

-9 ■! .' 0 ^ Cr^ 2Jj-La_a Cibl ul> ,J^L>. ,j_a VI LgjlJ_jjj (_ylc Jj i*a -»JI 
SJsjLi «JliLiLvujJI illlj ^jLij (j-a (j S sej 1 1 OJ^i CP "J 1 ""^ — 0^^° (=>J-Zj.a 

(3jjL_i_4_»JI (j|H>^-ll drpL* ^-"jl o-* -Ui-i-^ ^-^'j o- 0 3_>_i!u_c jJLp 

.5JL*_a £x<3a-a (jj.5 (j-a (jl't-iiVi I «i i» : ^LjlS <j-Gj^ I "i < uJlS I «i i» j) ,jjjL<i£LJI 

j' 

jij se "i i .iJ (_gjuM La SI (j U a <ji-j I j-ZJ I (j^ijLu i rij 1 ^ . (LaLaJ 
(j I ^1 j. j mi j *Ljl_£j J^-^ «(jr^ (J^ Cr^- LS-j-ui V StfJJ— a I 

3j_SJI (JLsc_a ^1 ( _ ;r a_jjj illlj tjU i .ijl j— t -i- t - T u . Lgla-fl J < A" V (ji_jlj_ZJI 

.Jj^ill JLa-a ^Jl <j-ujJj 
,3 j mi La t _ ;r 3 oL)j_£j (_J jJI pj i«aj| 4j-*-aj id_JLiJL>JI oJUk ( _ ;r JI sLj_uj U,L>.j 
3j^a_»JLI p j ajLc SjJLSj . j I U 1 1 ^jl i n"iVL S I »". 1 1 CjLj_l^LjjJI »1 «ilr 

<u£j .JU^jJI jJL «GJ .JL^jJI jJL «GJ») ^LjJVI SjLtJj ^LsiVI ^ 

3 (jjjj-CjJJI .5»^>._j (j I uji <s_a ^1 " i" i nl VI Llal al q u-jla 

(^jfc ,_L* - djlj uobpl 2 «j jlaj ,jitll,l Jlj i n H (jJJ 3 j i n i IL 4jLa <l jjfc ^yl^j 

i_3j_<ji S ^ ii "i mi a Ij^-J LgJ (j I j»l jJaljJI J!>Li. ,j-a JU>-JJ /L* SjJsIjJI (j-a «j^>- 
j_^c Sjj*_ill dJJj t^-J ik-iII >_u i uJ i^L^ SjJsl jJI (j-a <— il j i>iLjjJI ,_L* :i_oxj 
(J^Lj-l^LjjJI J^vjj ia-JjJjf <j£. jJsIjJI <-jL*I J^a-flj j^lll JljJii-MJ SliLUI 
(jjSLa ^1 (J-^jl Ljjjlj m^IJ <^J^jl lij <^l i J m i -> JI j V i^KSj^l^JI J>Li. (>a 

JlJ^JJ i L^jli JlJV ulll J l'r-lLjjJI J^>-JJ (^LjJLlJ .(j^-jl IjLljj/J Ij "l I .I (jjSj 

J i>i flj I o flir i ii nX (j-jjJJI N mi H ir^-^j (Jl-^VI JUa-jj I a l"i a i L^jli 

.Mjj_<iijJI ,_Li«JI cU j^-j! La 

*w 

(JiiiLij ij^aljJlj ii>j^>- i Luk L* I j > lj (_yjJI 4_aj_«_«JI «LuLiiiJI (jl 

i LifcLll p 1 ♦ 11 Ll-i^J i^^y-fljj-l^LLlil * IJMj^JI (j^O ^Jl^ Mil ijJOJ^C^ill pJO 1^1 

d j a its^/l cLiJI_jJ L 3-ilj ijoIkJI ' " 'N 1 a — aj t_^l_j_c jjJ_2j uJI (j^a (jji^j 
di^LaG Sj_g-uo - 1 U " ^1 i I j . ..I i", \ (j| j-csaj LLlII d j m-IlLl 



ULI I OljgHjuO 



Jailfl jJj i ntl d 1*1 1 .i^/l (j^o (jl-cjl J I JL>.lj SjUil VI ^jt-Ti i .i') . JlIo 

i l_L> d <ij ->J.l iJliLij < ir-itlj i Ljj tali m (_^lJI d o (j U 2_al_je_u3 (jc Sj£Lfl (_,t-n'i ( _ ;7 SJ 

.cU Ljju Lm I (jSLIj 
^a- i -a—i- o (Jji^eJ i h i i 'n i^-aUj—jJI I jufc (^ ( fl-«-uo d k~-.^La_> I 

J-S^/l <j-tiL>->-a <jj 1 "J ^-^J-^' '■ J -* ' L-J-L*- Le-Jalj J-Slj-II -5^>-J 

(Jliejj (j^jlj^iJ jiaLLll jjj>.jJI iL^jlj (_p3j_i2j Ljjl jJjj (jiJI i^jVI 

j»JLC (^^3 i£J_uaJI L&l m o i ,i? (J ^jl\ i2_uL\]l 2Jb>. ^JJ 3 j mlllj La? .(jjSJI 
L^ijju ji&'i 21>.jJ.I ajukj i4jjj^aJI 4^:J_l!I ^1 LuLjj J^-J (j^ jSljJl *t^j^ 
(j a au (jL^ jJ ( _ ;t j-3-j . <-3j_*Jtl ( _ ;r i ,_L^!L*_a * Lisjjl j»Lal ^ " A <JJ i JlZ-lII ^ uj 
' S * J L?- 5 ^-* Cr^l '"' 1 "" CM^?^?^' (1)^ i^-^aj-JI I J-$J (jjJ^Jj" i uJ d A i n^LaJI 
( _ ;T HJI 3jLp~jJI 4jj_taj]| /^Jt j&jjIj£LII (jl (JjJill ,j£L«-ij J ,^,1 j II cLiJL 

i _ ;r Lc (Jl ' a < II t(_>^aJI i- J £ ~i \ (j "j cj I Ilj jJaljJI <j-\j (JjI Sj (jl LlI ~ j ~o 

^1 " a ( _ ;r ik d ' ^Jl j > I J U «jufc .<_ukU,l d j->. I j ^ <_ukU,lj iJL^ajJI 
L^jjJsj L^-iJLjo (jl JLfl^ i£Lj5tj»JI a jjt J-J-i-Sj (jj . JLujlIIj ^jjj_LI I «i i».ijj>.j 

(JjLs. La La J_2j (j I JlS Jl1Llj>.j . I i ij S-U 7r j U j (j I dj t ii (j-a 1 1 <j jj j K 

jj_»jJ m\\ liil j » I A " I sGL-ta ,_L«e_j (jl t _^ r jLj_Lj «Ljj-ljIII (jl_»iJI 

. JL>.lj jajSj JJjJLI (^1 IjJLsca Lb 
^j^l 2_ij_«_^aJI CjLj < m I .^i n Jl2j3 iJLaJLs-VI Ijuk Ujt^j ^^is-J 

1( jj,j_c.^1!| (_jL*LcI ^1 Jj_^jJI ^sL«JI l-i" i n j (jl Jjjj '-2-^' (j-c JIJ-oJL (JijtJJ 

^ jLL^ (jfc_^ 

V Uj^i (^sUI ^ 3^u>LiJI ^jLo ojl^ jo- mjI ^yJI i luJSLJ iLu}^. di jlAX\ 

(jJI L^ajLieluiJ Jljj V (^iJI i^jLJ,I (^-4 21jJI ^ tiljj .(j^lj . Lfc! (Jjjj 

S(j-I ii ."i ^"i i n a mJ| : J» 1 ih T) Jlj5j .,jj/j_C._j1!I jj ii i"i ^"i i ii j (jjjJI lLHJjI Ijuk ,jj/LiII 
^La_>JI J-A j-^j 1 a >i M sLs. j (jr^- O -1 -^ 3 ^^' (L>^ 4 I * tjjia^Lal 

t Ijj m i i n 4j^Lus1 JJjjI Ci i ntj <Lalj-*-£aJI 4_(_ujLa_a J j • »tl (j_u_J j\ ^ • a rt 

mJJljjj JiS Lva j-i^lj iLJLs- mi" j MjjJI jjJs^JI (^1 iJj-Sl «U-Usj jl ^ JJljJJ 
jji J-A (j^Jj i«mJJl^>.| j» Ijj n j i n jl Jl— 2j 1 <i Lu i(jj_uLjj (j-^tj .^j^l sd_4jil 




(OuulgSJI <i.n ujJLa 



l. n uaj (jJ 3jL_*JI ajui i«<G|j J^Li. (j-a iJ-JjJljj i4j|j Jjj>-JJi La sLij^sjj 

Li! 

La^ LaLaj i^jj/j-i^UI djl i4j|j (^JjJlIIj <-£JjJlJ Laj ijJal^JI djl njj^i 1 <jj 3 Jl>o 
Jl»2j ^ 4 , ii n't ^LlJI i. k .""ill I jui Jl>j 

^JjJdl) '**^ natura naturans a_*jLkJI 3 < j i Mlj natura naturata 

J-ULj ' I j j 'J .' ' " (j-- 0 < UjL*-lj (jl (j£-aj jJailLi j_ljSLII <l_aj (jl ^jJsl^JI (j^a .(J ^ ." i t l 
.j_C.Ji-ui (jja j_u£Ltl ^JjlIu (jl jj^-aj CjJlj>.^I jjj^jjlII ^1 4 _i . nilLj ijj-u_J (jja 
jjja-a J-^j-aJ |»Jl2j jtt^JLa Jlj>Ij V (j-^lj 'l <j< jl ij^-aJ diL^s-jJ I jJLo jJa 

. (jj/^^jlll j-aLi ■> (j «"j (j I (j^-aj 4_i 
dJiliLLa Lg-il i^LfcjS Sj_Lj»^a cUkLU (^Lgj j J i a a i(_£j^>.| cbj « > ^-i 4_4JJ 
j)J-«Ji (j-*J>. ^ K a cL-aj . ^j* «t 1 «U i L\jjc * (j I (jSLa_s ' J^j t -S 3^>- J-1 1 ^jjsLs o uaj 

jy^vjJI Sj^La SjjjLjelll cu>-j (^ic 2 K ii. U La (jSUj i^j^^ill (^Jl jij^-^JI 
iijLijSm_a i^^^ii/^LlIlj Jljjj-JI 2 j i^Lj. i- 1 1 n "'s") jJaljJI ^ lr j; k» r. (jua- il>^' 

<j_jJl>.j t _ ;r jJ1 (:l_ui/^/l 'j 1 jl (J^Ll ' : ^H' 0 j <— >l>-^ (J^>- >Jj>->i jJaljvLJ tLatiJLI 

^jkj Being aj^LjSLIl < j-^ji-uk .-.l ^IU,^ ^ ^IjlJt ,„Li ^***^ Dasein 

j^aJcJ LLi^ — l'iUV a joJ (jl — d riir-i^i cLuU^I d i^ i uiaJI <>jj ir-i" La i^^^ii 
(jjjo.c.^ill i J^>-_aJ (j I '(jjSL (j I i jjeJjl Ijbk (_^L. j— a^/l JjlI . (jjjj_c._jiJlj jJaljJ! 

LijukLAj d^jLla d_JL 3 i^j L>il iSeinundZeit (jLajJlj 2jjJjSJI njLajJlj 

.jrtSjJI L*j_<j/ (^1 iLalll (jlc (jjj^La (jjSLi (jl (jjj (j-a j uuJ I (jJtj 

ljL4 ,jjs .1 i^> Lj eid^ilj .^LlSjJI ^jfj iSj^eJ^s 3 ihr ^ kneecap 4 n .^.jJI jf i i^f-ljJI (*) 

. [^jL^^Hil] ^j^X\ J i^i i ilj j_uj»IJI 
CjMj^LjJ t^U p Lo J-J-C. J jjtM t^^a-^JI SjLjJljI ... JL-uLaJUI 3jLJJL.ii Ij j u > i i i 4 n i olfl (**) 

j»liiJJIj 5_iJj « i I, I ijiill j! JijJI j! 4JLII 3_«jLLiJI i < j ;t->IL Jij ua 31,1 u' 6^*i • ^Lijl <>> " » 

(j^iCJI 3j>m w j fl 3^ j ,U 1 1 4_a_j_iUI Laf t( _jjij^jUI i a 1 j 1 1 i". I j&IIaj^cj . . . 4j_4-lj>J I (jrul^SJI^ 
t Ij j Lu i i i 4 ii i nl'q q\ jjjiLlo! (_yJLc 3jL>-l^ ^LftJiJ q\ L^JlS^ - ^IjJI : L_aJjJ.I CjLa-lUii^o^ . . .^JLaJI 

(jjlCJI jijj j^llll Sj-u^AJI <_ujI_CjjJI 4_uLlLII (JjLS-o ^ Jl^Jj- !jlj_a ^1 03^' i ^J^**lj ijj^Xa jjb 

. [uUi>.j_UI] SjULIj JUI (jfjij-o ^1 
j_lj1? jjju jlkjjaj (jjJI iDasein ,jjU.Vl ^It-w^nll JjL1«i? jj-^j-U *L>.j_ai ^IUi^> » SujVI (***) 

4j>-^ ^^i^. (^rliu J-^-2 i4_ujjlJI <JlUI_! 4j (J^JSJi (J-lLiLa £->^J i i < i <3Jg ij-C.JL_uls JLlc JjjsljJI 4 ii i uijS ^ 

. [jLu>.j_UI] iuii 4j (j^HI LdILL* Jj^-jJ.1 :2l3jlII 



ULI 1 1 'i 'i OljgHjuO 



loLLai. (j_a SjJai. S-^J-* '^J 1 ^ 3 " d J aU 11 4jjl_flil .tfljL^o jj ir-i"j ,jjja_c._al!l 

L^L-uf ala (jK U (^jj—^Luil mJjJ.1 <_aLi-i£l SjLcI ^Jl ^j^ls 

Jfl" i ii U j-La LjjJlJ». j i,-> flj Jjfc <j£-!j . Ijuk jlSj V L$j| £-a i LbaJLa 

LujJf Sj<u_*Sjli! SliLUlj ^Ti t"U 4LLU1 *l_LjiVl ^^^lc ijoUl <LiLj (j! (jSUj La 

ljr £Lj~u-u'^ ^'^-Ij LLa^eja J-J^^l 2-3j_«-a ^ylz. I i<i_il I i 1 mi") I j i^ii'i 1 Jl^j 

^ .4jL»JI ^ LLui JjLSj Lj^jf JUjll ju>j ii-p. LjljLiLikUl (j-a UUiia 

Jjlj 1 U ii '■ 1 j ii i a j LjjLc I ii ui ii" a Ijufclj tbaLal Lajvjl oljj La (jL£ 4jljijJl 

(JiULij . LLfu ^ 1 ■ (j^. £fdtL*JI ju 1 11 1 a - ij * *^ llj jj^JLI j-^- (jl 

j La * 1 1 Sjj ii-i i4jj1_«J1 cL_fl_i_2_lil Sjj 1 a II ( _ ;r 3 tblj^-jJI ( _ ;r 3 ^ m_flj (jjja_c_aUI 

.(_iL>.j_iL! ^Lflsl <r« 1 n j tj *La^>. d j j 'i $ (jjj_iiSL!l j»Lal jj^jj (.^Jl '^-^^j-^'j 

CjjL^t_j_l (j* l^^j & I 4Lq ***' 1 ul (_£J-!1 d ' u g ) I j-fls (J^ (j-a jS-C.J-11 (jr^- _9-*J 

(j^-^-i (j' tj^- 4 - 1 J-^ ■ 1 "1 * 1 1 tfj-SLa £j ua^o—a td ■ a * ^c-Il *J1 (j-uAj (jx. 

JaJLa (jals^Lal J-flsj i4_atLjt>s (^LiL-a }LaL>. SVLi^a ^Li ^ Jl^t" i m_i S ^LLuia a 
S(jrtj-a (jjj-k S^jLsj LjLfc >LjJj mJj^v^L (j! ^! SljL^J liJj ~i mi U jjL^ail 

Soljoa La (jj^C-^ill jCLaj (jl (jSLaj 

( _ ;r Lc J a « il CjLSjJa (jjSLj (jl Jj_«_j V ^ 1« flj I a (J^ i(j^l LlLs I i $ 

jl^ Lc^ d j 1 1 1^1 (jlsljl (_gl LVtjj l_LiL>.j itLajjl^oi- J-Lj <— iLlSLIl jJt Lfli . LjJ^>La-"i 1 11I 
|> ' alu 1—uajLa ij»l JL^VIj SIj_^>JLi (_Ut "i i tj . LaLLa^a jJL>JI J^-»J jsJ . I aIjJl^ " 

. »lj mu II li i-». ^1 tJj^l (-;r LiitJ 
(j-a (-(j-Zj (J * ri '1 (j! 54—3 ij^iil Jlj— <-u JjLilj (j! Vj! Lulc. 

0 ij c JSLi (_^3 Ijlj! cGli e-t^j (j! (>SUj V ijSIjJI i_a>l_Jtj i L>u _a_c.j_LIIj .djjj 

(jl LuSLaj jJsl jJI >L>-jl (jjs Lvj J£ (^ ^>Lil_aj Ij_l^)L>. (jL^ (_^>- i,jjj_a-«la 
(jjs (J^ t La (j^-i j ii a j j j < "1 1 1 jL>- (jl i2_iL>.^LI SjI Jj (jL^ Lajj . 4_JI J-i^aj 

LuSLI i(jjjajC.ji!l ,jx. j_uSLII V LaJj . d Q j i i» 0>ljl i_it3^1j (jl 'LlLl JjLleJ 

i(jjjj^._oi! I j (j"n ( _ ; ^L! j-a-ijj I mi i j (_gjJI jj,l '.'U 4_l^>JI STjJ,l (j-a La Lc^j dllLaj 
Jj-S j_il jJI j ^^LiJI (>j j_2JI (^JJ jjjlj ^fj^-S i-jJhjK,,,; m SU^eJU Mahabharata tljLUU.1 (*) 

.iL^la 4j^ILl ^IsLiAJ ^Juli ( "MJ VI * * * jj^ 1 J-*^' L^^* 0 '(*JL*JI 4jj < i" i 1 l ^>.^U,I tj^laf (j-a i jM^I 
(jL^ijVI i^^Lc-^ j ui i I I ^-Sl Jufcf ^i^Uj i4_luj^JU^JI ^j^j inill jj-a^ iaLSUI ^JL»_A <j-a Jju 

.[oU=->ai] jJ!...o^ 




p2jlg3JI Xn ujJLa 



i_J-aj*j Lc£ 1 1 (j ir Lij (_yjJI «O-ajjl jaJ^Lc (J-aj*j •''-i^- '-^J^iJ ^^-sr" 1 
J£ : LaL«j 2 Uj i gj Sj£Li!l jl Jj-i^jJI ^jt-i" i .i 'i V (<u5Lc <_ il g uJI 
LjilSL«jl (j^SLj Lxjj j»Llij (JLSLuI (j^a La (JSL<I/ ^1 LcitA 4_«j>.jlb s^^,.^ 

LcJjLv >(_^-<i (J^ LtSJ Lol^JlJJ t^lj TTi i ,i\ t_yz>j£ Ijuk (jl j-cial^jJI (j^a 

cLbe-tj C ir^i (_^lJI i^jLJ,!j cLulj umJlj 2^Ll«JI :4- uj l T u (jl (jVI (_^o- 

(jl i^jjej ,jjl (j-o (_^>- '-Sjucl V ^^-ijLi t_ajli£.lj - (jjjLs JlSj I jok juJb (jl ^^-«jJj 

JJlj*j (jl_i (Jj-^' O^J-^- Cr^! (J-"r^ 3j£Li!l ojufc ^Jl-st" mil ,j£L! — IJljI 

1 JLl2JI I 

itLujukl ji i« Lajj» <Lai£ (_jl 
( _ ;r 3 i,_^aJL>Jlj -5jL-II t(JI a ->J1 (j-o La £_a-i Aj^J Cy J-^' Llla^V JlJlJ 

JajjJI (jlr Ij-jLa Ltit-a jJLjJ SjSLflJ I ojufc (^ jJaJLtl i—iLaj Lt£.Ju3 . <— 1 1 j i>iLjJ1 
(J*C m_i tL^jJU La ij-UJ j»^L>JI dJJj ( _ ;r 3 I i j a '""'^J (jjjJ-II ^La- i u iVlj p I taJLll (j-tJ 
Cj L_JI (j-u JaJL>. "r a 1 Jlj^ (jl ^j^* ij 1 (J j S * i_3 ^_*-u , ^Jj i ->~t 1 ^ a < a I 
£-Ua_> i L$J d.LaJbe-a 3jUJuC <■_ ll j ml 4_ajj j flj S > ilili j_u£ 4_l>. jJj^J ' " 

l ^j__ l ^_JI 'l j U Ji m? *LUjJl ^jl_c.jG liluberin (jjj AJ ,j-a <_\jL_ljj_^>. 
j_^juiJ (jSLJj . jj^a j_uL Jj-of (j^s jui-T ^jj^juk jjj-a j! hypothalamus 
^ (jr^U^f ^1 3 j milLi JL«^>JI (jl . JL«^>JI jLSu (jJajJil 4JL3 La LLjui 

d « j j U (_y3 1 i^ijl (Jj i4_«lLaJI fjrO-i j»Li.j (^ 1 U <i fl (j-«^-J i4_ufcjj^t 2Jj_La 

(^ i(_^i><j - LgJ (jjjLCjuL^ dl«x. j» J-Sj L$j 1 'l 1 ..«j t; ^LI j-jjGj (jLuill ^jjI 2_ujJI 

Jl_lju jlj . « j i U 1 1 cUisj^a (JJJJJC.JUI 1 La (JSLZu i ( _ ;r J<-3ljJ ij r 
jJLiJ>JI SjjJij ,JL«^>.I ^jt-i" 1 11 'l Ju3 LuLa <(jVI LfeLLajLir" t nl ulil a K (Jl a «" 1 »1 

.J^IjJI (^ (jjj^C.^1! (_^J>>- (_Lu-«J 1-^'-^ "juk 
^jU" 1 11 j i^j-ii. (jljLi_a £ya Ijulj^ J-»jJ JL^a jj-»J j.^Lc.V (jr-"!j 
j<sJ ja^_La LLajkj (jl ( _ ;r J j J j j a i(Jl -1 >J| jaJLc i_J LLa3 j VI ^ j a (jl 

LgJLjUij (_yic. Ijl o r Jl^ IjjL^ (jlj nJLajall (jiisjlal AjjjJ 4jjJ| jit-ijJ 

i_«j|j^>. — jJL^JIj «LLajjcJJ I 1 11 a I"' _ 1 'j I j J La I . 1 j j 

t J< mi II ^yfl 0>LiLaJL!l 2_i_aukf (OLiJLa^sJI (^IjU (^jJI ol_i_L^Ljpl 
(_L><JJ 1 I JlJ^><J J.J^I (^j" 1 11 a (_ ;r Lc (JjLajJJ J^i-T (J 1 ^ lu (_ ;r Ji (j-'JI £ *-i^ '■ 1 1 nLZLll 
(j-a^ . ljL_L^>. i_5jj-«_a I JL& (jLfi t Cj Lc^a-a^sJ, I ^ 1 ) (_a^jjt_a Ll j.^> 1 



(^j-Sj JL3 dsj—aX\ JjLa-lIl IjLj^s-j VI ua A'il (jl Ljajl i_3jj_*J.I 

(j-a (_L->«J < Li_j i t-ij -»J,I (jjXJI j j !?->->. (J K mi| (j-a ^ S mi ^J>_iLjj Jijj jJI 

(J£Liu (jl i LS_j>- (jj-itjJL mi a ilj_Lj-l i ^ mi j K 'i j<sJl .SLljJI CjLjJLjo 

i»l a int i (^^Ljj i. ' T i ul i jl i^-LaLiJI ( _ ;r ic j i u£<J (_yjJI CjL>-jJ.I 

<jolj (JK u/V 3LsL*_a (jl '(J^- 1 *^ t j j U tl j h i 1 1 jl 

LcjL M^Lu li-Lt l aJ d j i X Lj «. Lj-ii I (j^. mJ| — <JLi£j-ii]l Jj-aJJ CiLI i i i -w jj^. 

J' 

ajui (^3 J ^ £ *-d-^ ' (jl (J^*-* L5' ijr^ I ^ mi Ait cL^jl mi a Lgl» -yj 

JU£L!I (>a M_JLa JLu JSUJlJI ^ LL-t-a I ua Lu=j? Lil^-V 2JUJI 

j — aJU (jl (jjj jj-a i^aljJI ^ — !l — Si I cl — j-La-jl l_Lj — U< j t ( _ ;r J3L^JI 

i I j-£J Ij-Lal (jjj_j-j£LJI S^j-ijUI !^yi\ La ^jjlaj (Jl a ->JI i _ ;r Ali_ij (_L* 

^ 2 »1 m]| Lj Liu_3 l_La Cl<-)l£j . 1 JLcLi (jjJo^Ls! jj_a LjL) 

J' 

*l_a-Lc (j^jJU*J,l Cj Li—Ja Lj_jJ I »1 air Ljjj lilit-u ■ (j La jj La j-j-C j j Laj 
^Il£| sLaJLaj JL>JI ^ uaJ S 1 sLSjLLa-a S^SLaJI oJUi Jjij*1iJ Ljjjj i Cj LJ La^><-! I 
.(j^_ajLu= 

. Lie_a ( _ ;r 3 43 1 j ,j^. i fi mi'C j La s-^-Zi Ali I t L-u I m -wj J I a I (jjJ^J (j! Ju V 

j j "•"> " 'i (j I I uajj U" i gj LjLa ((jjjj^.jUI ( _ ;r a sUjjj^I j-j-jj (_y3 Lcaj>u Ijlj 

ijl a liaJLl ^ ^ Bjj i^i^ SjjIj (jjJ^J J>S L<-a.jij)_i mi ci\\ (jl < rij 1 ^ LijLkjLj 

^JJ 4jjLUaJI 3 j a t mi II 2Jj£L!I LdJb t jJ.1 LdJj L^Jl^Tu (j? (j£-«j u;? 

Ijukj) t _ ;r cl iU i^iVI «L^jJI j<sjj_SJI (Jjj_LaJI j V " 'i j i«(_gjl_ajJI (jj-UI 

(j jSLaJtll Sjj^>J,l oLlIjJI fj_dl ti^Ljv (j^j (j a i a " J 

Lj^Jaj (_gjljjJLij iCjl_iJLa^><JI t_Jjj^> LjJL*-aj <_l^j_»JLI j»jJL»JI (J- ii e T i-La 

^" A 'i (jl lj_4^J .(jjij^.jJUI ( _ ;r 3 Cj LJ LajJ I ,JL>J, »^La-"i r .il JjieJlj Ijufc 
Ll! mJ J i ~\ i_3 i <L^>.j1lJ I I JL_& j» La I i i j ^j" 1 1 ,j-a *( j mi .' J i Lj I j_a 

ijr 3 (j^£L_u Cj I ai£ ^ «—J i-u_lJj . i ) I g_ a j J j a 4 ^ ^j-J j A 

(_Le>- jjna 4 a ^ 1 1 ujuk jL>ul j lo" ij (jl JL^>.| ^jU" i nj V i« p j < 1 1 «;Llj>~VI» 

. 1 ^'a jl>. |j 

.(ji'it-in'i (j;u L^a iio^ej ^1 i;Oj.^SJI jjIjjJI (^jj short circuit 5jj ,^inll SjjIjJI (*) 

JUr (_ i j i n j ^Jl i^-i "i V I jf—Us^-a ^3 ji-jU JJJ-A £~< 'u <JL_i^aj! 4jjL_lajJI ^2>j.]& 

. [jU>.jHI] 3jj| jJI 




p2jlg3JI Xn ujJLa 



j_l_u jrp-j .J^VI Lr !^ LjjJaj 3 (j -v-j l(>u j_£.jiJI (jJJ t j! iBeing 

jja CjUI j.uClui\ iJk^Li j! (j-IJ J-^VI Lo i^jLjj i_3^_,, <4_JLc lujij-C 

ju V -.absurd VLt* Lili- Sjx> '-"""jt cj-*9 iLuj_aljJslj L^jIj^cj I u rju 

'U u<oVI «i^jJlj cU£j_«I,l (j-uaJuV" i m < i~.ll «JliLujJl i n .".'C" i uj (jl 

j iijU'il o j i ii 1 1 (JlSLZu^/Li LiljJLc i Uj -»o t;T SLI dlljilj i jI_Juju_<j/VI Jj j . » ^1^. 

9Lk«:ljj Loj (j iij < liLo • jj ' llj uii^ljLiiJIj 

3juJ^>. (JjVIujc-jj ~ ii jj Ju3 i^j-i^ill JluJe-^o J-uu La J^u9 (jr-^- ' l->£ufcj 

(_gjJI ^LtuJal ^ Q^u-AjuJ,l J-*5 iiL>i o' *LUi>JI 

,Jj '.<JjLaj^>JI ti]| j" llj *l_us_«JI d SutjajJI (j-o £_aj Jijuje^a (JLje^a ^1 

j£LiII (JK (j^o ^1 jl -v IjuUj ^1 'C r,i iJLH o' Ijla <j-a (J^iSjJI 

. Ualj-iilj 4_uljjJ jy^UI Cj^Lol-J J— <-^lj ^'Jj (J^*-*i* * I ' j i «~J lj_jj_*J (J!l4J 
jJjLjfc ^Ljjcj jsiejJs >LuJ Jjj L^jLSj Sjj i .ir A o ^ 1, 1 ojuk JJ-jj jo£ (j^J 

ij^pj,! t_ijjkjJI 1 " 1 o 1 n \ 1 j jJIJjJI Ijuk ^jjJsj Sl_iSLxjs j«l«J! (jj^i ' '-jl ^joi^. 
(j_J_j£. (_ 3 -4-»J (j II O l'ltl ^jU t 11» '. 4_»JJljJI J U i llj I 4_jL«JSLI ^JlJ^sJI j-^-j ^43-^*j ^ 

jui/^l (JjLa-sJI ,_jjJlj»JlII I (j j o <_i I i \7i r i)j-£^- LoLaj JiiLij jj-^U 

»LJ-tJl Sl-aU VI (^Jl ^IjJI Jlj_oJI Ijuk ^j-Uj liU, .«LcjJk^ 
(jjLH '(M^i-i^ 1 fLa* j I V * J i^jJI '■ 'J<jU (jlalj <" t .1VL1 tjJLj-o j-u£ I j\Sufc 

^iitj V f.1 iCr IluJI uiLiir^VI VI >Ll3 ^Umij V! SLjjLc l-U,„ Ij^, 5 :^ 

~' d K u< a ^^3 ja^jjUJ diuiJ j»l Sja^jljul j<uij_jJI tiJju VI 

V (_jjJI tjUJ-fll (j-o p_JJ (^l j<ukjlu3 Lxj5 i4u5c_l1j ^1 w 1 '-^ flj 4jjpo (J£j i(Jj»JLl 
J « a II j »1 <i\*\\ (_^jJ (Jj>JIj S JjlUt I jjLxjVI (j^o ^jj - I * « U I i^aJb J j 2j 
. Ijul 4uX. (j^jr ir^iij V j<u^j| ^yfl cGj^ (j - *^ ^ 



ULI 1 1 'i 'i OljgHjuO 



jaJL»JI (jj-^J i-fl-J— ^)) il-LllJ ui f\ aJL*J*l J 3-1 tJ X^- LLs-jls |j| i £-aj 

LLcs» t^VL^ LkLL*_a j^>-_a^ ^1 j r .1 4jL>-VI (j i Lj^-Zj (j-^a i«$Li£La_a 

4 » a i ntlj Cll flj "itb dssLje-a JLsc-a L$j| i LflJ^-i^LLdl l_ukLuC. ( __ > iaitj V 

*(_2£j -jL>. ^aJI » ^ — » «i i .i J j_a 

£_>SLj j«sJ LgJiT (j-lc m U Ijuk LajLc. ^Ij—j-s - «d .aj $ A aj 

Qjj£Lj (jl ^ t —i-Lj j«JL»JI (jl <_ il » II i_<j*_*JI» JjLSJI j ^ a < ^ " "i ij T a_iL^-l 

Sc_cJe-tJI Ijuk (^Lj (jjl -(< LiS-4- 9 

LaLtij cL_oj (j^/ (jSLa-a joJj<JI '.(Jtj i " II u=J d t i>>1j 2jLj>.yi JjlI 
(^jk jJaljJJ d K .I. 'i (_jjJI JjjL^JLll liilj <u Ij j^lll &\ i\j 2 II jj SjJsIjJI 

j«J_«JI l_g_i j— c 2_>L>-^M o jUk • J^l ( _i r 3L>JI I ta.111 d j i t»> Ia 3jj 1^3 

jjV 1 1 ^ r j i,~m jj| ( _ ;T IL>- I (j i ii i njj (jl ^jtVi i m_i V a^jJuu jalitll (]>SL! n>j_mLi 
j^"^" j&l«-II (j I . j&Ik-ILi ( _j^3L>JI (JjTLajJI *ljj La ^1 i_ukju jlj.j3^M Ijuk (JS-a 
Ijuk £j_jej (jl g-jjali ■ uJ V 'J* a II .' ' a ifuSlli i (_gjuM jJsIjJI jl_a_Ua_a 

jj.il *J i_2ij_)._«JL,l «IjJ I a ^Jl t_jLflsjJI (jl .cLI I ^ <j aj j-UaJ (jl jl i ■ V» 1 1 

jal«JI J-lLij (jl (jr-"^ I n_3j|jj(^a ^-fl> La (jLcu Jjji^v (_p3^3 ^IjUal 

LaLaj A'C'ij KijaJaUla j^ljjl» isLLsLvojJI d_i]Li 3jLj_c tf-i^jui J£ J-*J i L$j| 
LSj^Is I i t LiiV ^Ujaj^/I (Jj-jj (^^J .^Ujaj^/I Jj-p (jl-J jal»JI (j ih i nLll 

jSIjJI udJLu : L»_l^Ij * t-;r ui ^-^1 o^'j i(«sJL»JI La A 'i ( _ ;T £LJ Mj^Is 

.iJUtUj J? C5(^" Oli Lifli 4UjL 

3j_j>.|j 2jj JaJ y>l k i tl I jUk .^11 a CjI j «<_aLj» Jjk ,ji>LJj) <_alj sLLsLojJ 

j_u>I (^1 "^j-usj '*-J-ljl ^A^' dh 9 I* J— i ij^ljJI 4-<J>J sLja_ml^ sUa^uLa 

ljr Cj]\ (jl£Lal ^ 1 1\ » II sOVL^a (^1 (Jj «-uaJI sG^L^a (j-aj i I 1 J S »"' <_j_iIjj>. 
sUjJaL^». (jLajJI (JlLa-i LajjJ iSjLLI ja£L><j (^^Jl <jr^— ilj-iJI ( _ ;r i J» flJLl i_jj_j£La 
ij^ljJI j»Llaj (j£. ! ulu (jrCjJI (jV (jS-a-a j"sJL»JI . Lg^lj_3? ^_^JeJ ij^-s^ LjjJ 
SjLljJ c_!.ljl.«JI i aJ| £»j| .j»liajj| Ijuk ' 'a ■''■■~^< i-flj i n (_gjuM (_^CjJI 

d_3j_»JLI d_3j_»_a)) (j^ ^ j C j j (^1 Lb t_<jkjG (_^iJI "' ' ^ m-gJ <_3j_cl» ' tajj 2 i ■■ 
^1 ( _ ;r -4_j-ij (_gjLj| (_gj mi j II ( _ ;r CjJI d i ii A 'i jSIjJI li»-;!-^ <« I i i ii A'iLi 

.«Jal^II Ijuk 




(OuulgSJI <i.n ujJLa 



lij VJ Cr j.*.a L$J oj^J o-* 3jLlj«JI (j? ju£Ll!l V 

.(j^j^jJ sL^j (jL^ lil jJaljJI <_a^L=ej ^al^JI La *< J j-"' 6^ 

i,jjja-CMjJ Jj^^jj £_lj-Zj La_a j-J-^l (^^iC j»Uaj .5a-^aJ j_lLSj (j^e-i <JL^tjJL 
pJL*JI j»Uaj .(jit a ^jiUl k itl i _i (j j (_gjJI jjk i t-i 7i 3 (jjij^.jUI (jl JL_u 

i_ajj-u d j «i i .iVI £Lcj.jJI ^ K mi| mjIj t j i X Lj j 4 jiiU i a ^ * j j t-> 

3ljL_a ,j-a y Lj sLaLtaj (jLa I a tVi i a (jj^-II (jl£ Ijl (Jj-SJL! L3j|j_a (ja£-J 

i_3a_<_u-3 Vjj . g> j 1 7i " 1 1 ^IjLp. (jja £-jLj iCjLLsI j i" i ,iVIj (^^jj-AlJ 4-ulj mi f 

*L_i 3j_3 sL-j-b)) (J*\ mi" t _ ;r ikj) jJsl^JI (j-a 4 jjT <J1j l j ilsLjJI (jl J— 3l 

j-l^jJI Ijuk liU, Lbfj jus Lul j-j-c. 'jSIj-II I j-gJ « superstructure 

I 2 ■ uj a Lj L_t^ (jjj .j^alll (jL£ I il Le-ualj (J-^ J^*^ <mJ_^S-VI 4_o~LlJI (j^a 

(j-u jJaLlj J mit jj Lc.jIj_jj JJljJ MjjJI I tali I lilli • J-^l >II (j^ 1 N • ■' " 



MjjJI jjsIjjJI (J-Lj-aJ (jl j j U II (j-a (jjl .mJJuI j-J-ijJ (_j-aJLi- j»Ltaj (j-U 
(j I La I . <— 1 1 j i'^LjJlj (jlaiil J^Li. (j^a j-a-i (jl Jj V j-i^sLitil jal«JI 'U j» J S JJ 
(j^>La_»j ,jj jdll liJj "i mi U (jjuJIj 2 j < j jt-ill LHiJ 3j_iie_i j_aJ j»lial!l Ijuk 
(J M M l^l o jufc (j-Lc JjojJlILj . cU 2 lir^ -t a I o g jK (jV dil j_3 i4lc j j j < "II 
S^jJJIj 2ja i hVI 2LcjjJI (jru S^jjlUI ajLL5i,l ^ jialll JLjJtj (j? (j£-aJ SjLjJlsJI 
(_P^v Jjj/j (JJi 2 K mi a ojukj '(_^-">i.l J-jU^sjj (jr^- (jr^ L?' '3_ulSI_jJI 

.4jtUI SjjJuJI 3 K mi U L4jjI*j ii<jJo. c^j 

j.IiiCVI (^^j-iUI d A ua j^IjJIj (JjijjC.jJL1I (j^j (J I i^i ii'i*^l JAjj I 
jjij . L*_a iulj_<ji (j_a j.^iiCl IjLaJj Ijia-Cj (Jjiuaj MjjJI (^^j—iiJ I j £l_ujL>. 
3jj5c_iiJI i^aj^aJI al m <i ml La j_a Liaj_a JJIjJ i_gjil JLp-jJI L ysj-al\ I i a J I 
tiJj Jl j (j I LlJ ^■ t j-1j I jukj . (_gj. Jail | 4, A j i^ali (jruj I jJ I (jrt-j (_g j ua_SJ I 
La^ .j^-VI 

^j-Lal) (_^i-I I t « p la_(jbg 1^ J I » <t j >. \ j * 1 I 4_La 2t i-I L c^~*~* 4 w ^ * * 

(jl SLLSLa^a pJL»JI (j^^-j ' ^ 'lSj3j I <J'j (j_c 3.jL>-VI Lajjjij 

(_ ;r ji 11-0^.^^) Mj^-lj-u-a (j^ic (j I -r- "n (^il ij»LaIL3VI IjjjJ sLtlikjlJI Sj^j^aJI 
i_<j|_4^>JI V jii_LLj>.j . p I » II J jj Mi"i iJlil j iXLj.JI «l-taL^-jj 

. Lll 2.jj>-LLa LjJ sLJujs-LiJI 2jj^j^aJI 



ULI I OljgHjuO 



d ri i n I a <tuu/Luil fjle. ijjj-^i (j' O-^-*^ ' ; j * a l " ; * I t-ijU-cji J S[ Ijuk (J£ 
(jus J i >i fl I Ijuk (jV t^t-ijU-eu j<uj/j I fl~MH j-^jj i_3_ju-uj . 3u3j tali 3jvjju>. 

.(T J *C i' i t l) (jrijii" i .i 1,1 ^juiJI 



^jjij^jJJI J^l^' 



J^a-Ulj 



,u*ji 



lH^IIIj jJI^JI CiSLfUj :(r) JSuSJI 



(j^>L_L_L4J j La * t ' J <— i I j i'r^LjjJI ijJsLLI (JjAaj joJjlJI (j-il j j II jauu/j-JI Ijuk ( _ ;r 3 
j-uji_J1 (jjc C liju <t_jl t j-uji__J1 j >. i ta a * La JlJLj jju^u (J_l_lc_i . (j-u j-C ^oll 
(jSLaj Ijuk (jus jouijJI (_^Lcj . «Gluujuij 4-tuaJ ii'itl oLLai-j (jnJL^Ut (jus d j i'iljuv 
J_h i"i" (^ ((j^LuulJ Lauk (jjjlll) (j U i 1, 1 J j i>iLjJI jjJ) uL-ijl uj (jl 

,j^>JI (^ jukj - (jjjLdtjt cUl (_;,!£. Ijuk Jujl-i (jSLajj .(Juuujj cGlj jai«Jlj) jajUJI 
4J j_usju (JjjlSuljI jukj i(jHu r uji_iJjJI (jrtjLiS-ll (jHJ I (^Iju^ jualuuJ — (Jj^Iujj 

.(V JSLSJI) Lauju-u Ju^jj (^jJI ukiJI 
(_yj| Jl_u iuWLujjVI Ijuk d < j j U (^ c_uJu>JI (Juuuauouj ( _ ;r (jj_*j La Jl>.| JuSj 
ii^^ui (^oLj V «LjLSj jJluj 4JoJs! (j! (jSUu La J£ . Ijuk Jji-a! (jl ^ uujul 

jJluj 1 1 ii , n I ii" Ij <*uuu>- j-uiil ju>.T j j j «_u jl '■ i * I mi 1 1 Ij_lu-u3J JuJluu j-J-C. 

. 1^ , uj i a Lt_ijL>. 

- 1 S "tVI ^1 (Ju-a-i <ijLi> jax.^/l jjU 't I (^uS j Jluj La ^u-uj jlj-us jLai. (J£ 
(jus ?\ ("i" i nl C< i nj t Luk Lujuvj-Ll ' " * Ijij La * 1, Ij t d j mi^Lj-us 4uT^ "i i"i a «3 La S * ) 

LkljJ (^1 idiauUJI dUj (jus <_jj_aJL ^L_iJI j 2_uLuiaJI (^Jl >=tjj (J^^l • Ijuk 
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JjiaiVI (j-o . Ij-jii^ I (j'ia OupJal i_<Jj 5Lj SjLjj 5L!I ^^3 lL\j>u 4jjijLi^JI «.LaJL. 
J I ir->"j d m 1 n-»Oj Jjj 1 11 1 1 u 1 ^1 7n (jjjj>.SL! ' Luk jjI (jl ^ 

(j I LuSLaJ (jH^>- ' 'j-* (jr^ dJillL J-A^/l j<ufc <— -i I j 1^1 11 .(Jj^s-I (Jj-j-u (j-C (_Jj^tjJl 
(j-o .(Jjjs-^/Ij d m riil i_3j_*j (jl JjV <J1) Lc j t-i <i a (J^La- i,_La^l it3j|j_«_a ^a 1 uj 
I jui ^ L^a-ljJLal (Jj^v (^Lll jL^Vl 4iiv OljK I jl La jL-oj (j! 

<-3>J<-i (j! jJt, 5L*-3 ja^j La .V j»LaJL&5LJ 3j_i-iLa j-p-Vl J 1^ riil 
d ri 1 nl'g cL_cj (jjSLj L»jjj iJ^-kJL iJIiLJI -wl 4_aJ (jj-SLj i_3_j_<j/J i^La^/l i_!o_u3 

. JuJ^ ,j^a I Jljj La (jLc.j_<ji 
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jl 4 j inti dil t ll-ii^ 1,1 |>l.> V " i ul ^j-^iil t "'i (jl <_iLn£L!l I j_a> LlIjL». 

JlLo (j^a 2_cj^j*-a (j i ' iajj L*ilj (j^a fuijJI (.^i^-J • L&> t,^- ^Sl'lJ 

Jjjjj i(sLut>tj <La^L*j 3j^a (Jj^ L*J34^ ^r^l Ljjuit) diLa-lU uaJU ajui 

t Lgj Lulfi (^Jj La ^ 
Axiom ^hj^ • 

I gjl ju 2 =ejJalj L$J I «i 1 1 .i a 2_i_l^Ljj 3 j i?->^ ojL£ Jj-oVI 

Cartesian Project cA)^- 5 fcJLH 5 " 9 * 

d i ii i ujJU ,_p3Jj_aJI (Jj— <-uJ-fl>J j_C.J_ufc d iilUl j<Uj/I d ri i nl riil 

jjsljjl (jl ^l Ijl i" i nl i L&JijJls- j<u-uj3 (_yi>- jCLaj (_^lJI SjjJaJjl »Lj^jrilt 
.cLuJaLjj Jl£.|^3 j»l J_jej_<_uLi ^>La^ cLoj^sj O^^i Ur^^>i^' 

Chasm - s^k • 

(jl La SjjJij (_yi£. Jj t" i h_i 4j| ^1 j_uii_J (—jLjSLII Ijuk «L^aJuS ^-LLa-ua a 
jJaljJlj SjjJil!l (j^j Sj a^aJI I mimj .(^Ljj-LaJI jJaljJI <_cjl_y>. (J£ i a i aj 

Ji\ LaUS a^JU jiLiaJI ^1 ^lU.M.l 

i L$J 3^-^° c *-*i a L^SH 1 ^ O^- 4 ^ tjgula Lflijj i^-i" (j^- 4 ^ Ur^' (_^ajl irT>Jl 

Commutativity a-JIjJ • 

AB <_jj_LiaJI Jj^L». jL^cj^ ijoljl^SLIl l_CuLSLj_^aj CjI j iViLjJI ^uS 
(jj^aSjil U Si U « a 2Jlj (_yL- B jjjJU (3jj ^j' L r c: *^ <Bj A (jjjjj^l! 

jj-LjJ Sjljj_jJI 2JI jJI (^Ic A jjjJ.1 (Jj—JaJj joj iBu Sjuj_^>JI SJIjJI 
(jLJI jjI Bj A (jjpjil (jl JLSj.u^^AB <-a>jj I ixjt ABu 
.Bj A (jjjjjj^l (jj^Lc a i ii j ^"ji 1 * . AB=BA (jjSLj Laj_l^ 
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Decoherence ij2AX\ JjL^I • 

Denkbereich (a.uU.VL,) j£AJI JU^a • 

Domain of LLi-2JI JU^a :^j_*L»J)M JjUil ^Uf ^ lU.^U ^ ;«a 

. Proposition 

Diffraction 

3jLs. V ^Uii'i ^jjJa j j ir-> a dlsL^jj jjLill J-taJI (jLa dJJi 
Domain of Propositions Ni^ail Jb^ • 

Jl_j_3 LjI i^-> Ml ^^Jl g *vl ^a_& t 'U 

<<~i~\ jl ij^j (J-ts LcJiio iijLii ^\ jj>r~ i ,iLi L^_ijj_«j (jSLaj .(j-\_«^o 
Empirical Rule 

s ji 

(j" V '( < *-d-*^ (j' L)^y) *J^clS ajui 
. 2JVjo L^>.j_^L i-3j-J<J Vj ij_4l^Jo <A£.j^j« (Ji-|j sLjjjj_u-a! 

Energy 3_aLL • 

SJaLL) (^ic Jla1»j (jjji-Vlj (3_j^x SJaLL) 4£.j_,jJ! ^^ic 

LuiaJl (jr-a- SJ^M-al! 2_L)I_3 3-J-a-^ 3_3liaJ! jSLIl K^lSLj_a 

Ether j_uVl • 

J' 

j>jLir" r n I jtu . -j . tl j | i^i'i i V i U . ..j j_L^ajJ (JjloVI tLiJaljJLal (jL^J 
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j_^3jjJ <_! jiJ jlLa u i ujULlLa^-^ jJL*^^ f. j <-2^C LaJ_t£. lillj Jl*j 

cL^pj u<i\c j» j <j ri o $ I U i <a 1 1 ii "i 1 j .jJL>J,l Ijbfc tU_3 j ' la ' "J 

Formal l5j>^= • 

<— 1 1 <Ki d_Lc jjj jl dJilaj (jSLaJ jl i^yjj-o jl ^^jj/Jljv jjk U, ( _^3l_m 
La ^ ri a j j* <_i (jl (jSLaj dJajj . i-dj "i i"iU ,jjir>JI 4_«J ^^3 

t_gj"i i n U (_yl^ o^»-»- 3 iJiilj i'r^LjjJlj (3 U i 1, La . i Uii'g <_ 1 1 j i>iLjjJl dlsL^jj 

JgjU-^ (jrU 2J3>L*JL ,ji«-Iu 2 j i>> 3 idili JL-La) IJlJj_3j LaL IjajL^j 
2_jjii_cJ | g i U iLaLaj dJLaLSLa (jjSLj (^yij^o «Jlili »1 j i"i|) d o j <i " r n a 
j I j* r 1 (jSLaj . (^-U-a Cjli »1 j i".L$ lUiiilL 4_i-u<a-aJ tdil j jUiill 

I Ojj i uLml Jij (jSLcJLI (j-a Ui^i LaJuC LaLaj (j^JJ-^ 3 ulil j iViLjjJlj Jjiaiil 

2_jjj_u3 La cLiL cU^jJlJ 2^ajk<a ^1 

Formal Language ^i»^ <*J • 

j^o-ajJI jj-a «LLs jj-a La i g3 «LslI O^SLjj tCjl j ii->LjJl^ Jj la ' 1 1 i _ ;r 3 

jjl jl La J-Slj (jr^- 2JI.5 LLUaJjJI ojui (jl (_>=>J " flj . Ll ucaJa 

History jjjL • 

.4-JLlLa 4_i_Laj Cjl ta^J 

Interference Ji-ljj • 

t j ; jjl i ii a La cL>-j^a i 'H i n"l Lajtlc i^uuljSJI LSLuLSLysj '"'l Jj ■ * A\ (jjS 
jjva i n 1" -ej (joljljSLIl 2JLv L^JJJLs- jJLaJo-l ji) L^jJljS/ (jLa i(jJLjI,I 
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Lj/LjiI (Ji-ljuJI (jj-jy .(Js-IjlIII 3j_&Ui Lkjj^vj jSLAy (»j .Ml <UL>. 
c XI < a uiiL>.jI,l <jijL«jji cl<j/1_<j/I i^jJI i_^IjjJI Ij-j^o 

. d ri 1" V a Cj I j Lvoa 

Interpretation Jj/g • 

^1 "r ("r ml 2 jUr il_jLSL!l Ijuk ^ oLt3j_C iJjjLjJI i(iLjj_LAIl 

La 2jjJil! 2jjj_t^3 ^JjLj-o (j_a Ls^Uajl ti k-».^La J-SljJ (jJilaia Jj-Uj 
(jjoJLj cL_ujl_2_a (jSLftj J-^tj ((^' jSDI ISLuLSLi^o jl <l j j mJLll) 

I i i .illa (jjSLi (jl I i I (_j » .' ' JL9 <L«-Ll 4_«-a 1 j-jJ 1 J i-dj" m U 

Jl 

.LU*. 

Law o^UJI • 

Maxwell's Equations jjj^L ^->L<« • 

.(j-ajJI Ur^ LfcjjJajJ d j i imULulUj cLujujSLIl i_jVL»Jtl i ,->■■>■ 

Metalanguage djjju ajL! • 

. (_£j-jv I t^-> «Lili I (^y-ut-a w la *" cLJlI ^^y-A 2_i J_*_jJ1 cLatlll 

.djJUtJI SJtUI ^ (c_lLa}Ll) «JjLiK £<"~i" (jil Sj-p-Vl ojufc LjLi^ 

Modus ponens j-l^JI /\ ca\Jiy\ Sj-^La • 

(jjj ^L«-3 d "i j "i a • cLufcj j <n (j^J-^ 'M '■V (J^* J - > "' '3 ^ Ur^ 

. LjjL&jj jjjjj ^l <LvL>JI 
Momentum j^iJI • 

J°> dJtSLIl «-jj-cis (_U<sL>. (jjfc l£J ju^I id-jS-Lj-uMSL!! cL}-..^! ^ 

IjujJ .(JjJsLij 4-iUc (J o lj-y-° lS' ' a ^* "** N »il SJjLS d j o ^ j j" <" 

. Lal_4J Ljjjj^s I a j j fl a j p «" 2JL>JI oJUk tiJjjtlll (jLa 

Objectivity a^j^^il • 

i_jLvjJlj i4-uCj i'r-ij-a 1— ^jI 4_i_£j_«_a cL_i_Ua_3 ji Sj£Lfl ji Sj_ikLlaJ JL 5j 
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£_a VI 2 K ui o J'v u<J jsJ cLLSLI i2j_c.I_«-Ij>.VI j»^i«JI (j ri 1 1 Ijuk 

c(_uc. j-o (jl_<i/ di! j Jljlj JjLojJ l_Jujj .joliljSLIl Kj-jKj_a jj 

ojbfc (_Jf< o Jjfc . 4_ij>._ji,l SJIjJI j>j (j ii a Li^aj icUj_«_a jo_ufcl_o_a 

LLulj (J^Li- JoJia Sj_y>.j-o j»l i^Ljj.^ J-^I^J 3j_<iLj^a dlajjj^o jajjkLail 
LuaJt j<ukjl_LJtjl idllj Jlju (jjjjL^e-a (j_aJL>.Lj joj iVjl jjj (_£J->I ^L#-> 

Observable a^MJJ JjL^II • 

Ol j-Jt^JI 3-J_*£j J-L^tl Lul JL»*I j j ~ «J l 2_ J £Lj_ < - U }KJ'l ^Lj-Lulll <yj 
JiLa 2_al_c cLuLjj_i£ £ Lj-«-^ (jLs I jJ •(>" J ( .iLu/VI (j-^L^^j-i-iin (j^Li-cSLIl 

i^jJj i(«uj|^£LII KjjlSLj-o .(j^-ulji^yi <jjjufc ^ 2Jb ajsLLJI 

JU>.| j-A Ijbfcj . 2 k-w^l—sl! 2JjI_£ 2 j o $ ^< i ujij i(2_p_j_^aj_LjjJI JS-a) 

Operator ?j JaLc • 

(Jj^f 3Jlj jJjlS (2_al_c 2_i>.j_a 2JI_j) U SlUta 3Jlj (^3 jjJj (j! (jSUj 
Jai — ~ ^yUI tiJJj (j-A iLjjj-lj d-j-a-dif j_l£VI 5 _.U -UI ol jjJJ.1 -Au 
.tlulj jIjJLa 2JljJI <— ij-ci Jj^sLa-j (j-GJIjJI J-a^>- Jj^=L>- 

Paradigm 

^ air jLsol joj^IjLjJI . (jj^ jjjjLajj tLL>. J I ^ j Q ri a i LljvjJj a "i i ajV I ( _ ;r 3 
(jl .jjjj^s-T (j^>-Li i_uL>. jj-a 3l_?L>JLLi IjjJljv L>-j^aj| ^rj j_^a_a 

2JVjj j«Jj(JI |»jUjj j j i (JjLIj «JiiLajjIjLjJI SJVjij ojc-lII j^iaj j j ■ ■■ aj 

.SjjJl^. «JiiLjLLjj «JiiUejjJ ^ LJLs- Lfcjijo 

Positivism 

LLa 
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Cj Ijj « i a t 1 (J£ £-a i jJI . . . I U 1, 1 <Jl! Loj^s IjJ, lu d-tHajj iOj-uLj o_l3 I J i r-i a 
ijoliljSLIl KjjlSLus . (uajij-uiJI ojufc JiLo (jjs (jii t "11 I mim ^^1 

2JljdJ (^j-usjj,! jJal^JI (j^L^/Vl ^ j£Lb ^jJI U ^ 3j < ua^jl 

2_^vi_jUi — a^mi jiu^ v a — ii jji aj^-it (jt («-^j^j a__; — ».jj,i 
Pragmatism ^uUijj • 

(.^i^- (_gj-JI ii i uliitl ^J-J-* t_ufcjua jjfc ia_uiL«-a i^lt-iir-iU Ijuk 

£u-i-a Ui^iJ ''Liillj J^-aJI (J-»^=l Ui^J iVjl jjLsjJI cL<jiLjiI 
. !juJ,l <uU-p. (j^s JLUI i. .ti^ L^-cSLaj (5 jJI 

Principle fj^ • 

.(^Lj-LaJI jJaljJI joj5o>J iLaLuV ijainJI 

Principle of Complementarity ^Lull fju^ • 

jJLu «lcLls i^oiiljSJI K-ul£Li_a 3 j i,,Li^Vl ££->Lii.l ^ 

ja-ufcLiLa ^1 J-ir "i i ,i\ (jSLxJ V iijm-o J-Slj i tli^j i IJl-jJU I Jl^J IJLSjj 
1 cQ£.j_ < j,j i ii-v JuJs '• lilli (J^o • J^lj (jl l_«-a d ii ii" a ju£. <l_t_L«_a 
SJjLjtil duJJu>JI Cjlx.Lj-uaJI ,<l j <j i n->JI d "n j j U j -j uiaJI (JL*^a jl 

.(jjjs.l i^jLjI. c| ^* T £j "j'-p^-^ JoJia (jSLI i LiSLa j ir^iill I jjt J-I^j 
Principle of Inertia ^Ij-ll jj-^n !ju* ^ajIU»!! !ju* • 

^ i^is^i j* a_>-uiLuiVi ^jLju jL^f ijuk 

j_Sjw*J I ■ eaj I <_3j_*j ) d-lu£LI I j_£j._a (j I pa-Lj (^j^-jj <Lc. [_>— uaJ 

(jlU a t_y^ ^J-^-'z! *_}^ l-S' J-tH^ luSd £-Zj V p i U2*J (d_ujL>JI 

. JjJLLa-a (j-aj ^,-11 d i < n i T l—S d ^ t^" * 4_c^u_*iJ ' p J <*j i a i Laj>- (Jj-ks ^ic- 
ijjjj^uj ((a-jJLJLc.) eL±JU>*j.ja 4_a^la_La L^dH-AJ 4u-£sL>JI ^ """" 

■ jjlU a (jl£La !^yi\ A j i ii i t L) (jljJ-5 (jj- 3 (j-^J 4 o h" i a d_Cj_<jiJ L^jl jj 

i _ ;r 3 j^l j_JI j j , ^ S 1 1 |j_j_a j j LaJ i4 c^>U>JI <L-J— j ui-iJI tjr £ 

d_a_Iiau_La auC^ i u ^ L)^J3-^ O^- 3 4^sJeTc-a «—iLlILc. ^l_u_ul O I a j Ia t a 
JLaujiJ V sLc^^j^a (J*C i"i" ^, J * a pJ jj-aj a * jJI Lgjuaju 4_u-u-l!lj 
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Principle of minimal action Jjls Ja! • 

•(J^J 1 "^-^ ^LUj 2_£ju>. iIjVjLjla d_La ^lil i n') (jl <jSL«j (_gjJI I J_jI,I _j-fl> 
^-fl>J .(jaulaLfli d o o r j j uiC (j^aLltl (jj-ii!l I JljJ.1 Ijuk jjlj^.V j»Ju9 
i juj (J-oKj d_a-j_3 Jji-so 2_£j_>J| (jl (d_jVL>. i U i .i 1 1 <_>^-y 

( _ ;T J-3LU (j-a (J£ 2_3j_«_4J djl i ii -w ^lU" i n') j 'O^-*^ ^* (J^' '-^J - *^ 

. o^^Jlj ^j^JI 

Projector .Ua uJ» • 

ijtuljljSLIl K-uLSLj_a Lujjl iij j U") d—i^sLi-j «Jlil j i>iLj^JI 

2Jb) u 2Jta ^ jj^j Lojox. .^Li- £aj {y> j^J- 0 (P) L° ^ "'<> 

fukf .PU Sjji^II ^^k: L&JI j-ajJ iV (5>>-l 2Jta jJa-J djL^ i2_j_».j_a 
oj-ifc ,P2u = PU :jlj£jJlj £jL<JL!l £-a d ih flj ^jfc JJaj (j! P >^4J 1— a 
jLu^l (_p!>Lj »1 ua-S ^ 2 Unit i U ii i ii U I ij-ijl L^J £-iaJu 2 j ir-iLjJl 
^^laSLtl d U->.^>Lal! (JjLitl . i Uii i ii a d j a i n "tl <Jl!*L>. l_Lfl> (j-a < j "i i n a 
j! 1 Jo.ljjryajMl VI j^L V P lUnint, vo.L^J.1 (d^Ljj-uiJI Lu£j|) 
I (j'<c ju-b d iijii ->JI oj_flsj tj-*"a jiilt (jLlJjl_ai,l La-flsj i0 

.Jkia (^JLi 2la"m.U JjLuI.1 <J$ <^l>i>il fjuk djj,jj ^jJI ^1 jjjJI 

Property 

dljUa) d_ujL>j d_uLjj_^3 d j a £ (jl dj ir-iL>JI (_^-<-*j ij<u-iljSLII l£LulSLi_a (^ 
(_^ajl ir-^->JI . d_i_L«_a £Ltu»J ( _ ;r 3 d_cSLa-a (_£JLa (j a J-iaii ( d U"w^Lal! 

.dLj-Lol! * a i (_g^/ d_u_uL»_u^/l jj^LolII ( _ ;r fl> 

Propositional Calculus LL^ltl <_ il • 

5j_cl i n a ) d_u_*_a 2_jjj_uio d_ij jjl ■ ia 3 d_j>JL_*_a Jj t-> i t I 
«juk (j-U j»jljJ jl (JllLs^lc jJLiolj i«jl)> i«J)> KljjjtJ» (JiLa djiiUia 

Realism 2.^1^11 • 

.2ij_til d ^ . ..fa j^JJ (^aujj t_ukljL>3 (JiLauj djjL^I^U d ri l*i ->J, I jj i a II 

j? 

joJLkJI ,j^a d_LiL3lj ju^l (Jia joJLc Ja^>-J ((djjals^La^/l d_LiL3l jjl» (_p3jILflj 
Jia^vjJI J 2 J «"' 1(JjLxj5 i— a^j a ^ K(dj ii-iLjjJI cLjjl^IjJI» . Lb (_^aL>JI 
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a_j_t_fllaJl» .d ^1^3 V l (j<<\ ol j r^ljjJl d ^ -,<- oLlSL! Ja - . ,mU 

Jij^jj p I i n" i_ukl jJ,l a juk . ^ I" V a Ji- 1 ^ 5 Aj_c jua. G «d_uluj j ATI 

L»£ i ^3_JL!lI, I (j^s (j ..'C» 1 1 t^i^.) i_gj-<iijJI (Ji«JI J A" i . i a ^Lj-^ j^'j 

(^lc) l_3jjj(-o duli J^x jJaLJI Ijuk ojSLj jL Jj-Aj La LJLc. Ljjf 
(jl_Ju (j-o (jL£j . ((Ju_«_jJ I t_uklj_uJJ d j i i'r-ijJI d_j i 'l i n a Tl La (ji^J A') 

jLjju iisj A Ljjl j<u-jljSLII iSLulSLysj d_u«^LJI (j-<_i Jfci-^j-^l ctLjjLAa 
(jijSLj jJs Lva (juJI ««(—tatstll jJsLJI» Aj^La j»Ju!j (jl (.^Lc. Lc.1 j . n_u 

Schrodinger's Equation jJLbj^ aj^L^a • 

duu>.jj,l dJIjJI j^JtA j-ijjijj^i 2JjL«-a ju-*J ij<ujl_aSLII LSLuLSLus 
£-aJuJJ . LSLuaLbjJI JJJ l^Ap cr"^' ''- Jl -& 1 'Cr*J '(>°j^' Cr^ 3J!j^ 

t" 2t^-o>LJJ dLLa du^sLi. d-uL}-^ 2bj_uka». 2-AjjJaj SJ^Lil a juk 

. djaLLJI ji ^L^jiLaLgJl 
Scientific Revolution Aj^ • 

(U\jIj_lJL1JI ^1 j j mm t joi«JI jujLj (j>£ (jjLajj diiol g A 1 1 Ijuk 
.(Jj-j^ d j air i_3j mi^ A r I (^ CjJlj>u ^^uJIj n-uiLcl t-i A'il Jiujj (_^JI 

ojuk ,jjs }L£ (jl (5ju 
«AjjiJI» >_u i uj ( _ ;r u3m (j^. frl La 2 iVI Ijuk joJLla -IJjcj Juju*. (_£.jLJujl 
(j^iSLj «Aj^_jJ1)> tfjuk (JlLva (jl J^u>*j Uli j^jl i a j j La * a (j_a . du- t — t - U 
(jl . <— 1 1 AjjU~ilt (j\J-a 3Lij (_^ I (j oj o «J j i^jLil ojuk cUjvljus (^ 

iAjuJu>JI j a II <--i^l ir-n-a I (jrti^i^j j j g 1 1 JjLtJ ,jj i n^l |^jLJ,l 

. (j-UtjJiJI dili Juu (.m .."'C" 

Space-time jlSLajJI • 

cLajJiia (jLajJlj (jLSLil jL>>jl I La i a 1 ,1 Ijuk j j i«Ljj_LAJI (_ T 3 

^^Ljj Ojj%j4 6^*^ ^J-^^J 3a^.j^ ^j^j 3o^.1j 

I ^ j ,^ ^j-* 3 ^ "*"**' ^ d)^- 4 - 1 O^O^^J (jL£s-«JJ 4_uaL>. 4_u_i 1 q * a ( J£^ 
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Spin Lkl • 

«J, 

(jjSjJ idj|_j£j^a ^JLsJj ojIjJLa (_Jjj-u O^tH" ^ djjclla J-*3 •LSjLP' 

t_gj" i ii U (jifi. .dJj>Li CjjIj h i-i-L-»- ih/471 jIjJUI iIjLiLc.1 ua a I o f( oj ^ 
jjj^v JJJ-J d_aj taJiX I ojL£ lil La i_i_L!l ij^jJ i [^Lj-kJI] ^j'C i ,ijj_$U,l 
.pj i n->J d j i ii i t Li La-jT ir\ (j-oJ i nii'itl I Jl& jjl (j,-^. i V j»l I (j i nii i 

Theorem 

(JJ>k (j^l 1_^_3Jlj^5 (Jjijj/Jj cL_j_Ua_3 4_ukj_jl,l t<— il j i>iLjjJ1j j U i U 

Truth 

* jl (2J2_jl_i^3) \ d_«_i-3 O^-fJ" (JL«-^>-l '^ J-i^ '3^** 'U 

«JIiLl^jJlJI (jl ,_p3jILflj iiJliLuJaljjJlj ,j t-i i 1, 1 . La dj i>> iit (d_iil£) 

«Li^sLkj i»l u j jUll j\olj«-!l .(Jj-!^ jl (jLikj_i d U i .ilj-i h_Jj_».VIj 

tiJLuk ij<uj!_oSLI! ISLulSLys .dJa_5l_^3 Sjutl ju U jjL^oJI j j " <" . - bj j aJI 

Lajjj i3j_<iLj_a d k->.^La J-jL^j U>Sj l) I d-j3.5Li^3 (j^ajl i<i ■>■ 

Uncertainty Principle j2_2j}L!l • 

3_3 jj-j_a 2JL^- J ua a I .^jLjJU iiLl"J j ~'i Lajjj ja!j|j£L!l 

x j^3j_a ^jIjl^-)? Ax (^jI ua ^Vl oj-Sj^-!' l£j k m 

. lilj^J-J C^jIj h li^p- ih/4% <j-a Jl? AxAp t_j j.jiaJI J-^aU. 

Sjj uaJ 3_Z_iJ3.5 ^-l3 ^JJ i_g^Jj tP-II S_lj>-j1I J!jj.J! iiiJJjJ d.jtjj;^ 

ojjj^j d j i i^i* ^-i^ d ... A'i c^S^JI i _ ;r 3 jH-ij X JIj>.^.J 3jlj|j.ILa 

Universe of Discourse JUil («JLc • 

Domain of Proposition LjLUaiJI Jl^a jJail 




p2jlg3JI Xn ujJLa 



Wave Function iu».^ ajb • 

jl ^Kt a 1— $j| u^Z- 3 ajJa_La SJL^v ijjujIj^JI ISLulSLj^o (^ 

oj-ik ir-i"i La LJLc. .cLli^sLs- J£ jJL»Io~I 1. . 1 (jl (jSLaj i<LayL«_a 
SJIjJI ijjS^ Ij-^jj . k i o D 1 .i-»Jl iriLuIjLs.! 

. tU-Lt-a *Uiaj dIij»J (_gl ^^3 2-ajJaii,! (j£. (JLSj 

Wave function reduction <^jX\ SJIjJI (JI>o.l=) jj • 

jJ_j_J 1 S .U ^£J1 1£LuI£Llx j j i ..A"! 4_lj_u_ujJ1 ^pajij^ill J-J>*l ^OJfc Ijuk 
^ La_u ' j>l jJr" 1 11L1 (34ia 'Sji) £LujI_o^ £LuLjj_i3 4^9jJaJLo (JjjLlS J_*j .J_aJ 

^<uj Jjj-If * 1 '*» 4_jj>.jil SJIjJI ^ a j ta * a j j » (jl (_p2>j j jj ijjjjL^a 
Sl^l I j j Lu (jjjl_^2JI 2^*_iJu 2 U , „Ij . 3j_jJl_>JI I ^ " « . ^ j_jJl_>u 
2_lL«x. Sj-cLs (jx. Sjl j r (jj-SLj (jl (jJljILa-VI=) jijJI jJ-*j (_>fLj SJI 

(jjj tQjJu»Jt ul!^>LjioQ]l joja_«-a La-jT 1^1 (J-k^ 0 ii!jVL«Jo.VI 1 n->J 
. (_^aL>. (^Ljj-i^ (_J^ tL^c-uj 2Jj_Laj Lajl j" r V Sjjj_ua 




- 



jj U i .1 ^^a 



.4-ujjj>JI (jjiJjLi 4jlaL>. ij»jl«JI i c-j flj 1 1 tbjjki!! «Ljj-LoJI iL"u-ul >[c 

I «aj < nV i Lkjjjlaj SjjJ^o 'j j-^ cUj i^u-il jSLJI «:Ljj_i-3 »1 «air jj-Jl (j-o % 

.^ujIjSLJI «i Ljj\_t3 'j 2 2 U (jj^ 1 d ii i n"U cLujIjSJI jcjjIjiL! tGLijULa 

iiij~i mi U (jjt>JI ,_jiljjj i4_L*atjJt i_ukljLa «IjJ J-^jJ («i^ <-2j i nlj'g >i« 

jaLtJI 3 luJ^» t ^ W _ o j i,, ->J1 *Lj>j-2J 

ISLuLSLys i ^ 'N'N i _ «j<ujI j^LIl lSLul£Li_a j j ■ 23» i ^ M _ (jj^Ltll 

»Lj3 J ail "i 1*1 a d ii i n Lfl J^e-J '■ 4jj I S "i o ilj l_i_«-3 1 j » i \ \\\ _ « puij!jSL!l 

. Y • • i _ ((oLu^Lplj 

j j t-i i . i (jL»j>.jim 

— j»jl«JI 'LjlSLI (jj 1 Jl_^«_«JIj iSj_a1_2JI 4jl>sL>. (jjijjjJ mjjLjjJI i_i5Ll1I # 

.Sj_,kL2JI <L*_aLv 

<cl* h i\ »L)jflit a^aj^Ji a^»jj| .^^yi jjj-^u (jjLcVi o^uai 

«Lj-sjjL^Li j<JjlII d fl i n 1 'g j jjjl^I 4_j_aj_2JI sLLsill jjJLaj t4j S j 1 T 1 J 
i j<C i ujj-tJI 4jj_j_>JI dil_Li^Ls.5^-I 4 j't-ijJI di -riil j ih c j 'j ir~i<n ^j^LlII 

jl I 2 2 sc a jl Lilj^o LiLi£ (j^-" J^ 72 -^ 1 L)^' Ur" 3 " c * _ iA>-*-^ d j"i*CU (_£jjI % 
i_djl_Juj i(,jj^>.T jjs i-dlj "i i"iVLi jl ■ I 'j 2 * a j Sjj_iJL>>j^/l jj^. L«j>.jJLa 
Ljl ''^aj 4_uLjj_lA!I j»jl«JI --" 1 1 «JIiIjJlIIIj «Jlilj-ajjil (j^o JjJljiJI 

^jLlII ' ' 4_LaJjJI a^LaiJI j-iJ ( _ ;r 3 p -g . ..ij cu 2 i ulflJlj tl jSLflJI 




^_al«JI» Jjjk .j jJljjJ <_iLl£ 4ajvjJ joJLc 2 1 1 nl i .1 <t! jJlj^s >!« 

j»L-u <_jLj^j i Y • • 1 _o-J_oj V • 0 _jjlj<J! KiS-us^L^yi Sjl i>i ->J1 ^ SjjijO^JIj 
<_il_jSLJI^iij <Y* o iVYV jj^jJI i«oJj!_j£JI (jJJ SjjJI (j^o» uL-^dP 

.^jVl 2_»j>.jiU jrj-ii>^' ij^J"^' j»jL>. «jjLv jLv MjjJI 

2_aL«JI K-uLSLJ.1 ~i uiVb j! taj_ila) cGl o cGl_i!J_^o jj-a # 

cr U J tJI iilj-^J! i(^A • ) SjjI >^>J! LS^LbjJI ,(nW) I j-l 2 ■ Jajj 

.p "\AT) Sjl Ca >Jlj jaLJI ^cjjLj ^ tLiiLSLoj 2_j^o>l u/VI Ca - U 

jjjLi ^ i(Y* -V) 3l£L>J.I t_jjL>uj 4jLjj>JI >Lj}_jiJI i(Y- • 0) 

.(Y' 'A) j^i^-a jsJLc f_yjs « Ljj-LoJI <— 1 1 j I j <j"i i ii aj i(Y * 'V) d"iii i nl'«,j jol«J! 

_ i-jIV^I 2_lJ£j t 3 A mlAlI ^ i ii 'g 0 ,i mjj LfjL*l\ 4 n i.il'g jl ~ m! * 
ciiua— Jl 2_j_<jjjL^tj jai»JI 3 A i n l'gj jjjLjJ 2_i_aj_SJI 3-LaJJI j i<i r * 

^ «i U t l 

mi j'i) st—uLiLiJI CjL^uIjjJJ ^jjJI CjL^cj^M j_£j..a-> jjlj (Jj— aj * 

j^fl t d i i K-i V "i 1, 1 CjIjJLlIIj i4_JjjJI Cjlj_ajJI,l (j-a JLjJljlII Oi£jl_u/ # 

.JJ^UI (j ri i nliitl d ri i nl'g 

^^LfljJlj ( _ ? _oJL«J1 j /vii"itl Jj-i^alj cLlaIhJI 2_alJLi!l j-uij i"i o (j i nl # 
.«LaUJI (Jl! Ij_l^3 L>JL I j 4jUjjj_ibJI j-alj_jJlj <JLiVLSJt,l jj^a <Jlslj_uu<JLi 

4j_«IL>JI (jjs joJjl!! 4 a i olfl JLia '.2j^j»JIj t_j|j_lc.Vlj p U 1 1 » : L^jLaJJjs 

.. <( a*J! g^ia -.jjjj JjK 3 ^ m La » <Y"1 <VlU . UAV «a_ H a^.>L!l ^1 

2jjj^>.jjJ|)) t • ,«2 j a , „lv> 2 K u< a :p Utlj 2_ul mjVI Sjj.jJI» ; Y * * Y 
^Ul {y> :^>LSL!I («JL ^ ol j.j .UH » ,Y"V .Via - n^A .«d-ujjdl 



jrysl» i \ \\\ «jo_L«JIj d — a — i nlri tl jjl — ajJI» <« ^ ^A 
i_a^>Licj . Y • • A i uli d ri i .i Lfl jjl^j» i Y • • • i« JjjL5tiLJ 4-tfl.mlaJI 

. 4_*a£L^e_4 *J1)LjjjJ 5jj i"i i a Cj^fcJJ *Jl)L_ulj_} 

(jj_2JI ^^3 j«i«JI 2 A . ..t 'a» L^_iIJ_a j«JLc. 2 1 i n 1 i u LgJ jj # 

pl <tl £-L_3.j '.jUa^l ajjU , „u j'j; (JjL-^ ' r> I " £ 2 ^ t Y - • • 

'j '"' t ^JlJuJ i_iLi£ <i_c^>.jJij < Y ♦ ♦ V jjLo i Y'\ Y jjljlII k(4_u^ SjJIj 

(j nt-i i ii r I i Y - "\ JJljlII t((4jj i n ' II d li i nlrill jjt^ia (j-a j«i«JI '.joJjlI! Sj^ljl» 

. Y • • 0 i Y \ 1 




. \ 'W A *L*]| j^Lb L^lo JjVl jjuJI 

(_yiaij <t3L2i<JI ,jj9 SJl_l>- ajLaj ££jLH!I Jyj>J <_jJI 4lm LcoJI <>jui *-3jLgJ 
4_l^I_S!lIIj 4_j^SLiII CjIjLuJI CjJl>-1_i 4Jq-)j lillji^j i<t3j_m y_^>- 

. («lc . 4-i-ul j ih . jl 1^1 "i *il . ^-La-l^-l :4_j_c.LjJLj>.VI - Y 

.iilJI fJc. 

. Tij, i iijJJ . ^.ijiil . (j-ii!! 4 i n l'") j JLa->>JI (<ilc : 4j inti CjL-uIjJl!I . i 

■ i'ill (jjJLillj 4 jlj*C i" "i II (jjJLill 

Uli i Laj i u u i 4JLa i nl'^j j<i LkJI : 4 Uli CjI i-uljjJI . 0 

CjLj c^sLjjJI . (('11'") i3Lj_>J! fti\c i*Lj_»_l£ 4_u( j JaJI 

i(^jJ_j(JI fjL-gJ 4_ul_<jijyi t_«-j| j-^>JLi ^>1 <i "i ihVI j_a) 4 j 7i j j U"ill 

. 4-i^ jJ jJc£i! I CjL-u!jJl!!j 
jVpa . 4_iljll j| 4-^.jJUI . 4_j^i|jLjyi JU-tVl j-^ <jl\ 4 , nulL Laf 

L^Luu sjl^Ij aji^iVAt 4_aLoxi jUcVi d±ij£j 

.(^JL^JI oljJI ^ J>jlj jjlC. ^al 




4 a (J I «i f ^1 (jj-^ (j' er-^ (*JLc» 4 linliii (j^ij^oj 

. ;.uujl <CuJl>. 

(j-o 4 aJ_JU! 4 4 >-j_jJIj i h jll—jJI CjL>-Ij "i "iVj 4 1 1 n 1 1 nll i^j>-j3j 

g\ri 211 (j-o 4_Jc_fl_ VO • ^^ic 1 g <i -a- Jlj)^ V! Ct-^ 'L^ 1^1 -V "U 
4jLcj_u3j_oj t_il_j£LII (j^. 4_j_alj Sji-jjj 4_ij) -r i,-i a ij>^ (j'j tJaj-ujJlll 
(jjs Sjj 1 <-i a 4_a- 1 n t Jj-ujJ 4_o^>-j_jJI 4JL>- • 43ju>- ,_£Ji_aj 4 "m <itf> I j 

(JT ic ^.jUJU (j^iill 4JjLSil (^JL- 25 ^' t— iLjSLJI diLa-ii 1^ OJ^ S-"^ 

La 4-oj>-j3 jJalll I ^ 1S! 1 1 V 4jLmL nll j i4-oj>.^IUI 4.sc a 1 taji t_<-iL>. 

ijUajt-1 -^t,! S.aLfcLj j»JJLa j j r tjiit->»Uj ■ Jaj— tiJI I jL-gJ 4_j_3i) "i m a (j^j 

(j^. 4 j, 1 ojSjJI CjLjLljJI (j «1 i >i "m <_iL&LI! fll 4_ul j 3j_u-u Jj^ji C?-*-^ 

.^jLjJI ^«Ufl 4JaLij 

jLlj.5 4jI a_iju_a-^>.j ' all Lfl>j I J 2 a i a Ij aJJ SI alSLa i eaJ 

(j^aJLll 3Jl^>-IjJI 4 <iKll I 1 iil'"i {jJij-uj-C JJljlaJ 3Lal£La j<sj>.jJL<ii!j 

(_2J| iSjIjL^-a ^ 1^1 a I J^cjj) J-"-^' I a (jy^L-aj jl t^jI-vVI 

(JjLLa Lujj^ 'j^P LP 1 u-aj-J 4jLa ^1 «tsLlaVLi i((_ 7 Ibj£ jLb.5 4jI a" i » j 

(^^ic (j-^-^- j) J t-i a (j-uie i n i (j-a _ 4_a^>.jJlI,l j 4_i!JJ.I _ 4 LsjIa_>J,l j<sjJljj 

.4_uKJ| 4_!^| 
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